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200 miles from a telephone. No neckties. 
No razors. No noise. Just peace and 
quiet. It’s great. The time and place to relax. 
When the quietly milder taste 
of a Raleigh really makes it. 



Spend a milder moment with Raleigh. 





Golden 30A 



Zinc Grey CirntuTv 



With a Marlin, the oncc-in-a -life- 
time sift that your sportsman will 
treasure always. And you'll derive con- 
tinual satisfaction from his pride and 
pleasure in owning one of America's fin- 
est sporting firearms. Nothing you could 
give him will bring him such enjoyment 
through the years to come. Pick his Marlin 
gift rifle now from the complete line at your 
gun dealers. 

Marlin Golden 39 A : America's all-time greatest 
*22 rifle. Lightning lever action, solid top receiver 
individually mated to selected American walnut 
stock, side ejection, 24" Micro -Groove* barrel, 
tubular magazine holds 26 Shorts, 21 Longs, 

19 Long Rifles, one-step takedown. The Cadillac of 
;22's. Only $ IftkPS* gun alone. 

Marlin Zane Grey Century: Great new ,.10/30 cal. 
rifle celebrating the 100th anniversary of " the 
father of the Western Story." Only 10,000 will be 
made. Features 22" fully tapered octagon barrel, 
brass buttplate and fore-end cap, selected American 
walnut stock, inlaid portrait medallion, Only $150.00. 

Marlin 336C: The finest deer 
rifle made. 

Features solid top receiver, side ejec- 
tion, 20" carbine barrel. Mi cm- Groove* 
rifling, American walnut stock with tough Mar-Shield"' 
finish. Seven -shot repeater .30/30 or .35 Rem. Straight-grip 
model in ,30/30 cal. also available. Only $1 15.00* gun alone. 

Martin 99M1 .22: Slick, fast 10-shot autoloader. Ideal for 
all fast-moving small game. 

1 8" M icro-Groove* < 

bar re 1 for pm -pom t 'a ecu racy . Gen nine 

American walnut stock and hand-guard with 

tough Mar-Shield finish. $52.95* gun alone. See your dealer for 
details. The Marlin Firearms Company, 

100 Ken na Dr., North Haven, Conn. 06473. 



Marlin#* 



* Suggested retail price*, sl^hily higher west of ihe Rockies. 



fftfiivd ■ Piriifthlnl * Prefcmd 
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AH^la Lifu Insurance Company 



Allstate. The young marts life insurance. 



A lot of protection for the money. 
And a no-nonsense way to buy it. 
No appointment, just drop in. 



If you're 24 and you poy M*re\ how much you get. SO’yeor 
ifiis mudi such irt^ntH; dsawing term iiumn 

*5 *13,000 

*10 *3X000 

*15 *64,000 

*20 * 8*000 



{iwn more if youYo younger) 



YqvVc in good hands with Allstate 



One of fl continuhig series. 




'Yes", say Remington experts . . . including 
why our Model 1100 Automatic Shotgun— 
the top gun in skeet—is tops in the field! 

It's said some hunters don't shod I sheet because they 
can't eat clay pigeons. But, if you don't count taste and 
plumage, there is virtually no difference between a day 
bird and a game bird. As far as a wing shooter is con- 
cerned , both are moving targets with the same problems 
of pointing, swing and tead- 

lf you go hunting with a sheet shooter, don't bet 
against him. Because sheet actually came from the field. 
It was developed about 50 years ago by the late Charles E. 
Davies, at Andover, Mass, He was an avid upland game 
hunter and wanted to practice shots he had missed while 
hunting. And don't forget that a dedicated sheet shooter 
may shoot at ikousands of day birds a year, each one 
simulating a game bird in Bight. So it would tahe a really 
tricky bird to fool him. Naturally* like the hunter, the 
sheet shooter wants a shotgun that points naturally, pat- 
terns consistently and is reliable. That's why you'll find so 
many Model 1 100's in the hands of so many sheet shoot- 
ers, especially at championship events. 

When you hold an HOG, you can tell it's different. The 
1100 is designed with "muzzle preponderance", . . bal- 
anced so there's weight at the muzzle. We believe this 
helps you hold an 1100 steadier than a shotgun without 
it. And we think it helps you point easier and faster and 
swing more smoothly, too. 

Kemington designers have given the 1100 a rate of 
fire they feel is optimum. Pull the trigger, and the 1100 
ejects the empty hull and chambers a fresh shell automati- 
cally. You can fire again as soon as this cycle is complete. 
But, if the cycle takes too long, you may lose the chance 
for a quick second shot. And if the cycle is too fast, you're 
apt to shoot too soon . . . and miss. Remington's designers 
believe that the lionv rate of fire is an ideal compromise 
between those two extremes. 

The dotted line ihowi !he 
recoil fdrer from a typical 
fixed breech shotgun action 
{Shotgun weigh 1 : 7 ]bs. . 2oz.). 
The solid line shows the re- 
coil force delivered by a 
Model 11UO {Weight; 7 Lbs. 
12 oz.). Checked and proved 
by Computer, I he Model 1100 
delivered 55 less force Ilian 
I he fixed breech gum Each 
gun tested with a 12 ga + 
magnum load. 

TIME IN MILLISECONDS 

The noo really reduces recoil sensation. Remington 
has found a way to '’'soften" recoil sensation by distribut- 




Can a hunter 
learn anything from 
a skeet shooter? 



ing it. The chart shows how the Remington Recoil Reduc- 
tion System works by plotting shoulder force against time 
The dotted line shows what happens when a 12 gauge mag- 
num load is fired in a fixed breech shotgun of approximately 
the same weight as the model 1 1 00 . The recoil quickly rises 
to a high peak. The solid line shows the recoil when the 
same load is fired in an 1100. The line starts to rise but the 
system traps some of the recoil force, releasing if later. 
Thus you feel a "push" instead of the usual jolt you can 
get from a competitive gun. 

If you Like good-looking shotguns, you'll like the 
looks of an 1100. Those looks are functional, too. Our 
RK-W wood finish does more than dress up the stock. 

It's tough and scratch-resistant. Our "vibra-honing" 
metal finish not only permits a deeper, richer blueing 
, + + but it also makes the working parts smoother so 
there's more glide and less friction. 

The Model 1100 comes in 12, 16, 20, 28 and 410 
gauges. And there are optional interchangeable bar- 
rels within each gauge. In addition to the standard 
model s , there are three -inch magnum 12 gauge, two 
lightweight 20 gauge models (one a magnum) r deer 
models with rifle sights, and trap and skeet ver- 
sions- Prices Start at SlS-1.95*. 

Use the shells we test the 1100 with. The cham- 
pions do. Here's something else you can learn 
from skeet shooters: use Remington-Pcters shells. 

That's what both the High Overall Worlds Cham- 
pion. and the runner-up did in all events at the 
1 970 World Skeet Ch amp ion sh \p$ . Skeet shooters 
know their ammo as well as their shotguns. 

H VELOCITY 




lodrlun 
! Cau F. f , 

rfiF Rib 



12 E 



2U&P- 28 



The Model 13 00 is available in these S gauge*- 

Remlngton Reports are based on information 

direct from the men who design and engineer 
our products. If you'd like a free folder to keep 
them in and a free 2971 color catalog, send a 
postcard to: Remington Arms Company, Inc. F 
Dept. 111. Bridgeport, Conn. 06602. 

/^ew ingioii (JjPjjT) Peters 

Great guns deserve great ammunition. We make both. 
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AS A SERVICE TO READERS, Popular Mechanics 
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Stop 

puttering 

around. 

Pour 




KentucB) SlriijM Bourbon INhiskayi. 86 Proof and 100 Prool Bottled 



in Band. Old 



Grand- Bad Distillery Company, Frank ton. Kentucky <0601. 
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It’s taken more 
game than ang 
other scope. 







Most people can’t. 
Because field 
performance is what 
really counts in a 
|l hunting scope. 

m That's why 

: thousands of 

sportsmen have 
learned to count 
on our K4 For 
good reason. It 
delivers con- 
sistent accuracy. 
At long range. 
At short range 
i Jn fair weather. 

L In foul weather. 

A That s about all 

there is to it. 

■ Except to say it 
'Z : [ costs S4 9 95. 

I That hasn't hurt 
|H its popularity 

■ either. 



Can you think 
of a better 
reason to bug 



Write tor free 40-page catalog: W. R. Weaver Co.. 
Dept. 91 f El Paso, Texas 79915. 



LETTERS 

TO THE EDITOR 
Saturday Mechanic 

Do All of Yowr Own Routine Service 
and Maintenance (page 122, Sept. PM) by 
Mort Schultz is a slap in the face to all 
service stations and owners. Aren’t the 
service stations and garages entitled to a 
living? Why don't you attack your maga- 
zine industry? I will not renew my sub- 
scription or ever buy another PM. 
Massena, N Y. P. W. Skarlow 

There are at least a dozen magazines 
running home improvement, woodworking 
and furniture articles. There are just as 
many running auto and auto- repair arti- 
cles. Mort Schultz is probably the pub- 
lisher’s son-in-law so you have to run his 
woman's -magazine -type auto articles. 
Why not run some honest-to-God me- 
chanical articles like projects for a 9 or 
10 -inch engine lathe? 

Berkeley. Calif. M. V. Conn 

For several years I have read and en- 
joyed Mort Schultz's Automobile Clinic 
and articles on car repair and mainte- 
nance. I knew nothing about cars and en- 
gines until I received PM some years back. 
Now I service and repair my own cars and 
sometimes those of my friends. 

Merrick, N.Y. J. Henry Jonquiere 

See here, male chauvinists 

I was thoroughly enjoying the Septem- 
ber issue until the caption on page 143,. 

. . even your wife can tile a floor" (Til- 
ing is Now Easier Than Ever) hit me 
square in the face. What you do not seem 
to realize is that women can sometimes 
even outdo their husbands. 

My husband is marvelous at growing a 
bountiful garden, but he cannot drive a 
nail straight. So please take back that ill- 
advised statement or I'll bet I won't be the 
only woman cancelling. 

Topeka, Kans. Mrs. A. Siefert 

The price of a nine-tile package of 
Place ’n Press tiles was incorrectly quoted 
at $16, Correct price is $3.75. 

Armstrong Cork Co, Robert K. Marker 
Lancaster, Pa. 

New — each quarter century 

A Lifejacket for Torpedoes (page 71, 
Aug. PM) certainly is not new. It was de- 

fPlease mrn to wring S_j 
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Do you have the 
makings for a career 
in Computer 
Programming? 



/ 23,000 \ 

m * m 

: more 

m • 

• programmers ; 

* * 

: needed each * 

* * 

\ year... get : 

* * 

\ your basic / 

* * 

\ training / 

\ now! / 



Send for this FREE 
sample lesson and 
booklet. No obligation 



Why don’t you prepare for a career in program- 
ming? All h takes So start your training is a high 
school education and a logical mind. No machines 
arc involved because a programmer does not op- 
erate machines He writes she programs shat tell 
the computers what to do. 

Instead of worrying shout how tong your pres- 
ent job is going to last, you can plan for a bigger 
future in a growth held. Continuing expansion in 
the yean ahead may result in more openings for 
computer programmers than there will be people 
to fill them! The government predicts 23 H 000 open- 
ings each year during the seventies. 

Newoomers begin at good pay and with experi- 
ence there are many opportunities for advance- 
ment and really fine earnings. Employers consider 
education and a logical mind, as well as prior joh 
background (including any in a related held) when 
hiring trainees. Once started, it's up to you. Pro- 
grammers are employed in many types of business 
-in banks, utilities, department stores, manufac- 
turing. 

Right now, without leaving your present job. 
you can prepare for a trainee position in com- 
puter programming. A position lhat may open up 
many opportunities for you-in the exciting world 
of tomorrow'. 

You can study computer programming with 
LaSalle at home, in your spare time. Experienced 
instructors will teach you by mail-correct and 
grade your lesson assignments. You will receive 
basic instruction in the nature, hardware vocab- 
ulary, equipment and techniques of computer 
programming. 

Send for free sample lesson and fascinating 
booklet “Beginning Your Career in Computer 
Programming/' In simple, non-technical lan- 
guage this booklet tells you what computer pro- 
gramming is; what the programmer does; and 
how you can get your basic training in your spare 
lime. No obligation. LaSalle, 4)7 S. Dearborn 
Street, Chicago, Illinois 60605, 




Yes. I wan! free hoOkteE 1 "Beginning Your Career 
In Computer Programming'' and sample lesson. 



Print 

Name, * , Ap - . „ . . 



Address Apt. Mfl. 



City 



Slale. 



. Zip. 



LASALLE EXTENSION UNIVERSITY 



A Correspondence Institution 

41t S. Dtifbarn Street Q* p 71-0M+ Chicago, llllnaia HOBO 6 



MAIL THIS COUPON-NO OBLIGATION ■ 



12™. 
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A Swingline 
staple gun gets 
the tough 
jobs 

done . easily! 



MadeL &OOX 



0.50 



LETTERS 

/Continued from page 6) 

v eloped under a Navy contract at Gen- 
eral Electric; the tirelike inflatable lube 
was developed by Goodyear. This was 
done in 1948. and the exercise head was 
used by the Navy on test firings at New- 
port that year. Maybe after nearly 24 
years, something old is new again. 
Lafayette Hill, Pa. P. H, Alspach 

Backward Houston 

Reading Nature’s Secrets From tke Sky 
(page 68, Sept. PAf) is informative and 
interesting. However, the MSA photo of 
Houston on page 71 was printed from a 
negative that was obviously reversed, 
Houston is northwest — not northeast — of 
the main body of Galveston Bay. 

Corpus Christi, Tex. J. R. Coker 

Our atlas bears out render Coker; We 
printed Houston backwards. 

Trireme from the 30s 

I think the new generation should see 
the Grecian Trireme War Galley you pub- 
lished in 1938 in your February issue 
(page 280) . 



I am over 75 years old, and work like 
this keeps my mind sharp. It took three 
winters to make. The hull is pine and the 
rest is maple. 

Riverside, III. Ernest Aschburneh 

Guns without the maze 

The facts in fs There -Really an All- 
Around Rifle (page 106, Sept. PM) were 
presented in such a way that the average 
person (who isn't a gunsmith) can easily 
understand them without going through 
the usual mare of ballistics tables. I'd like 
to commend the author. 

Hallandale, Fla, Michael Cousino 

New formula for Grand National 

Eight after going to press with Jake 

(Plea se t urn to page 10) 



A Swmgline Staple Gun goes Into action quickly and 
easily— applying fabric to a wall . . .installing carpeting 
. . .laying weather si rip ping -hundreds of other uses' 
Tiie Model 800X Heavy-Duty chrome-plaled tacker 
takes 5 staple sizes, from ‘A* to Vi*"— plus special 
Loktile® staples for ceiling tile insiallaiion. Exclusive 
POWER DOT provides super power drive for those 
extra-hard surfaces. Bull I -in staple extractor loo! All for 
$10.50. Also available: Model 800, same as above but 
in red, $9.95. Model 1Q1 Tacker takes 'A' and Vi*" 
staples. Only $6.95. 

FREE; Send for booklet; TIPS ON TACKING. 
Dept. P-U 



The only manufacturer of lackers, glue guns and riveters,.. 



3200 Skillman Avenue, Long Island City. N.V, 11101 
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takes you to 
A Maris Place 



AH your senses are alive to enjoy a day like 
this in A Man's Place. You’re ready to 
appreciate the easy taste and great outdoor 
aroma of Field flt Stream pipe tobacco. 

A quhlilp predict di Philip Mon is. U.S.A 
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LETTERS 

( Con l mued from page S ) 

Reichert's question about NASCAR carbu- 
retor plates in last month’s Drirtn* With 
Dan (page 48), the rules were changed! 
Replacing the plate requirement is a new 
formula for carburetor base openings. 
Carburetor discharge -bore size is notv 
specified for each type and make engine 
competing on the Grand National circuit, 
Santa Ana, Calif. Dan Gurney 

Tic*tac-toe 



I always enjoy making those small proj- 
ects such as Tic-Tac-Toe You Can Play 
Atiyuihere (page 153, April PM), Your 




author stated that it is a one-session proj- 
ect: it is— about a week long. 

Leonia, N.J. Carl Steuer 

Multicolored taillights? 

Why can’t car manufacturers install tail- 
lights that shine green when the car is 
accelerating, yellow when it’s not acceler- 
ating and red when it's braking? 

I know of several instances in which 
near -accidents could have been avoided 
had there been this kind of warning light 
to alert an oncoming driver. 

In 1969 I read of a University of Indiana 
engineering instructor whose experiments 
indicated the multicolored taillight is a 
cure for many rear-end collisions, Yet no 
manufacturer has put the light on his car. 
What’s wrong with the idea? 

Burlington, Iowa Keith Foley 

Christmas lawn display 

Thank you very much for the unusual 
Christmas display plans you have printed 
in PM. I built the Two- Way Season's 
Greeter (page 136, Nov. ’68 PM) and put 
it on display this past Christmas. I hope 
you don't mind that I added some ideas of 
my own. The candles “burn” continuously, 
f Please turn to pope 12 J 




Seagram's 7 Crown, 
ft fits right into your world. 



Somehow, 7 Crown always seems right, 
because of its clean, comfortable taste. 
Because it’s made by Seagram s. 

And because it fits, m its place, with 
the other good things of life. 

Why else do more people make it a 
part of their world than any other whiskey? 

lute the best of America. 

Soy Seagram's and Be Sure, 



Seagram Distillers Co., N.Y.C. Blended Whiskey. 8ti Proof, 65 r ,c Grain Neutral Spirits. 
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TOM McCAHILL SAYS: 



“There’s COLD CASH 



In Repairing 
These Things!” 

Each time a buddy or mine moans about the lousy 
repair job he got on his refrigerator or toaster or 
washing machine, I'm reminded of the fact that a 
good Appliance repairman is a mighty rare breed 
these days. 

This neighbor of mine had refrigerator trouble just 
last month, and needed some speedy repair service. 
After phoning half a dozen repairmen who were 
booked solid for days, he finally had to settle for a 
bum job from a guy who had no business calling 
himself an Appliance repairman. This brings me to 
an important point. No one who wants to earn 
money in Appliance repair needs to learn by trial and 
error. There's a great, low-cost home study plan on 
the market that covers every type of Appliance re- 
pair in detail. The course was prepared by the Ap- 
pliance Division or the National Radio Institute, one 
of the biggest and best schools in the field. Thousands 
of guys like yourself have studied with NRI. and 
many of them have more than paid for the low 
tuition fee within their first couple months servicing 
Electric Appliances. 

if you want to make money (and who doesn't) in a 
field that’s crying for good talent, make certain you 
send for a free NRI catalog. Get the details on the 
well -illustrated lessons that teach you how to repair 
home, farm and commercial Appliances, and small 
gasoline engines. You'll be amazed at how little the 
training costs. And you’ll even get a professional 
Appliance Tester without extra cost. 

NRI has been in the home study field since 1914, and 
they have a staff of 1 SO experts in Washington, D.C., 
who guide you through the course with more per- 
sonal attention than you’d find in some classrooms. 
If you’re really out to learn, they can furnish a 



special course in air-conditioning and refrigeration 
repair, loo. 

Even if you've never tried to put a toaster in working 
order, even if your schooling never went beyond the 
tenth grade. I'm as certain as my name is McCahill 
that you can make money in the Appliance repair 
field with the help of this NRI course. 

Do yourself a favor right now. Send off the coupon 
below and NRE will send you a free catalog. If you 
don't like the Iroks of this material, you can forget 
the entire deal, and you'll he out only one postage 
stamp. But remember, the Appliance repair field 
needs qualified men i«jie r And you can qualify with 
NRI training. 



P. S. NR! won't send tt representative to caH on 
you. They've never needed any with this great course! 



APPLIANCE DIVISION. NATIONAL RADIO INSTITUTE 
3933 Wisconsin A wnut, Washintfon, O C- 20016 

OK — I want to see for myself. Send me the free book on Professional Appliance Servicing So salesman will call, 

Nimf , .. A if 

Addrro 

City _ Stale Zip Code, 

Accredited Member National Home Study Council □ Check for facte on new G1 Bill* 



AVAILABLE UNDER NEW Ql BILL 

If pent urved unce January 31, 1953 

or it* in m tym . ch«k Q\ lin* tufLjjw 



600-111 
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T °S^ P yOUR OWN 

"BUSINESS 

No Money 
Down 

Wimn in apart Hint : imlkti 
a fnubCy- d^a kkn k lUlHknie 
huaSn-tsH in your Emflf or 
b&Hemen C . Well ulirL yo u 
in buElnpsPi with No Money 
Down Your Eflrnln^ easily 
sever t hr low mun I hi y [sav mrntfl , 
^harptmloff hiwh In an important 
service In any neighborhood or 
^mail town— You can earn 13 to 
ifl an hour sharpening hand, 
band or yLetuIat 

No Experience! No Selling 

The CAsy-Lo-operate Foley saw Filer fca automatic— It ri«* 
the Job lor you. You ran be doing business the day alter you 
rralve your machine. And with a saw HI In# budufrM 
rustomrrff will come to you. No door to door sellltncr You are 
supplying a servlet they need. If you'd like more Information 
about this un.hj.uc Ouelntsa oppur Unruly, return coupon {no 
salesman will call) and we'll send you our fact-filled 

MONEY-MAKING BOOKLET nteti 



FoUy Mi nuf* during Cq t 
1116-1 Folty BJ d 9 , r MlrtCkfrapotla. MJnn* 

Send for FREE book on Money- Making 
facta about the sharpening business. 

NAME 

ADDRESS 



SM1I 



CITY. 



STATE ZIP CODE. 



4-CHANNEL SOUND! 

Realistic Quatravox” 

ADD IT TO ANY STEREO SET NOW) 




The Quadra vox and 2 extra speakers Qj|95 
give you synthesized 4-channel sound ^ ■ 
from regular stereo records,, tapes, FM Hear sound 
from left, right front rear At over 1 100 stores- 
see your phone book. Or order by mail.* 





Save $ 15 

Complete 1 2 3 "Addin'' System 

RenfrSfrC QuBtravOx. 

2 Realistic MC-SOQ 
Walnut Speaker Systems 

- 8455 Sale 69 95 



2735 



Striti fort Worth Thh 7BI07 



I V- + Pp_. H ^ 



LETTERS 

f Continued from pnge 10) 

and I included a stop-and-go feature. The 
candles turn ISO" and, when they're in 
perfect alignment, they remain stationary 
for 10 seconds while they display their 
message. Then they turn 180° and remain 
stationary another 10 seconds, 

Tonkawa, Okla. John P. Fisher 





Any other readers who'd tike to twiid 
the rotating candle display can order 
Xerox copies of the article. Just send Si .05 
to Popular Mechanics, Dept JL, 224 West 
57th St., New York, N.Y. 10019. (And 
don't overlook the brand-neta project on 
page 152 of this issue.) 



Hi Sibley 

We were saddened to learn recently of 
the death early this year of Hi Sibley, 
tobose name many of you mill recognize as 
a long-time contributor to PM. If there is 
such a title as “dean of do-it-yourself 
ufriters/’ we feel that over the years Hi 
surely earned it. His jirst contribution to 
this magazine toas in 19JS, * * * 



12 



POPULAR MECHANICS 







The master midget builder. 



Far J5 years Leonard 
Gonsalves has been building 
racing machinery. 

"When I got out of school 
somebody sold me a bandsaw 
for $7.00. So 1 built a racing 
boat. It went real well, so I 
built some more and sold 
them. 

"Then I started building 



midget race cars. I guess 
that's what I always wanted 
to do. I’ve got a real beauty 
down at the shop now. It’ll 
be the fastest one I’ve ever 
seen. 

"I bought the Ford 
Ranchero to take my racers 
to the track. And I switched 
it over to Champions first 



chance I got.Wdl, you know, 
I’ve always raced with 
Champions and I guess I 
know w'hat * s best for an 
engine/’ 




Tpl^du. Ohio 4300 1 



6 million Ford owners have switched to Champion Spark Plugs. 

This has been one of them. 






Support your local library. 

With Elmers' Glue-Ail. 

Elmer's is grESil Far fixing things. Or 
inakirci; things. 

I I d ri i rs fa st . d e □ r. a n l! s i rung. * 

Mil give a tuppj ending to whatever 
van glue, 

ELmerV America's favorite glue. For 
wood, paper, pottery, leather and all 
porous materials. 



■ 1 ■' . 1 "■ ir* . ' ». ■ , |QP* 




with ATLAS 12" lathes 



Quick change gear box with 54 threads and feeds. 
1 6 spindle speeds — V-bell drive. Power cross 
feed — power longitudinal feed. Timken tapered 
coffer bearings. 1 2 ’/< " swing — big capacity. And 
more - — from only $61 5 f.o.b. factory. 

Write for free catalog . 

CLAUSING CORPORATION 

1 1-24 N, Fikh-ef St. • Kalamazoo. Mich. 4900 T 

_ 537 
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Him on your color TV 



. . . with a Winegard all channel antenna! See how 

it pulls in color pictures strong and clear! 

Winegard offers many models, including heavy- 
duty Super Colortrons® — the compact, solid-state 
SENSAR 1 ”— pius decorator-styled Color-Ceptor® in- 
door antennasl 

Under our exclusive 2-year Replacement Policy, 
if your antenna is damaged by weather, vandalism 
or any cause within two years of purchase, Winegard 
wilt replace it, direct from the factory, at just one- 
half of the original retail price. 

W 

WINEGARD 

television Systems 

Winegard Company— 300D Kirfcwa&rf St re El- — Surfing loo. lo*l 52601 
WRITE FOR LISTING OF WINEGARD DEALERS li TOUR AREA 
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OWN IT AND SAVE MONEY 
i ON PHONE BILL 
ft EVERY MONTH! 

M Thtsfl an live phones, require no 
^ wiring no fcrtiiaiiauafi nE<*iiJnp L 



‘■TRENDLINE" PHONE 

■war *5$ ss 

Neuesfp most popular stylet Com- 
plete phone in the palm of your 
hand* Colors: white, ivory, r*d t 
beigfe, frreen t black B blue, pink, 
and turquoise. 



MODERN PHONE 



V _ Wilh drier, SW, 

ptllE A EA&I* 

Absolutely the last word in nwxl- 
em iesip' Winner of European 
Design Award. Shell-like appear- 
ance when closed t3 h, K7 11 ) , tften 
it springs open to become all-in- 
one functional, phone. Mini-dial, 
White with non-scratch base* 



to firmer a ca& ! t 

Familiar style in moat hanEB* hut 
you have choice of colors: beige, 
blue, green, ivory, pink, white, 
black, red and ye 1 Low, 



DESIGNERS’ UPRIGHT PHONE 



IJp-to-the-rfliinute with 
nostalgia! Stands one 
foot tall with the dial 
in the base. Black. 
Available in brass fin- 
ish at £1Q add'l. 



CINDERELLA PHONE 

WitHdEii. 50 09 5 

£iu( tnd [f itsle £3 

Always popular because of sleek, 
low, entrpact design. Lightweight* 
Requires fninimm of space. 

Colors: white, beige * blue, pink. 

(Ringer if needed r at HM add* I.) 



<&**£*. SCULPTURED PHONE 



MODERN 
WALL PHONE 

wim ring «. e j 

5MS 19 

Cc- ordinate with eolert 
Attaches easily to wall 
where *rast needed. 

Colors: white, black, red 
blue, green* beige, ivory 
pink and yellow. 



plug and cable 

Styled with statuette elegance* 
Base dial disconnects call when 
set diw.l, Rests in hand for dial 

ing add talking* Colors: ivory, 
green, beige, blue, gray* white, 
red, pink and turquoise, 
i BLLSzcr If needed, at $10 add" 1} 



FRENCH 

CRADLE 

PHONE 



COMPACT 
WALL PHONE 



DESK DIAL PHONE 

* ASSORTED STYLES * 

With pingtr, tnq el 

Pin. dill 4 H 3S 

md r jbl t v 

Standard home phone that is must 
practical and dependable. FVic&d 
SO low* van can have a phone in 
every rnfflu. Black, Ready ta iLSC. 



Perfect If only minimum 
wall space is needed. 
Attractive-, practical 
style. Black. 



Authentic French style of classic- 
al beauty. Blends ideally with both 
contemporary or traditional decor. 
Colors: Ivory A gold, black £ gold. 





METROPOLITAN TELETRONICS CORP. 






— IOt , 



PilT, M WltT JS(h ST., HEW fOHH, «,». 10001 
| P:?m ifnd the Fallowing item* JfcndkAlt 2r4 cJi&jct «nifi ipwiFrini caian 



2i fmt PHONE EXTENSION COED | 



PhflAe; LV 4.4AM 

Add |I. SO psU 
and hdle chargi 
For each ph&ne 
M.Y. rrndr-!f ij.'d Uw, 
PHONES ARE CL'ARAWEED FDR ONE TEAR 



*2 



93 



i 3S 1 kngli 



Complete with M—prung plug and 
Jack. Hakes phone reach all 
parts of room to save steps 
and energy. Off-white color. 



f 






Addrtii 

!cHy_ 



U.Hirtf £h*f *« 9 - 

TieIIhp 5- 

T*t*1 tflclwtd I- 






.Iip_ 



O wn ft Pfl* mu?nttire CAmsc. 

fUi mw r*r ami. 
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You get more for your money from NRI 




THE ONLV 

COLOR TV 

totally 
ENGINEERED 
POR TRAINING 



BUILD ■ TEST p EXPLORE Ail this it yours — from Achievement Kit, to solid state Radio, to Color 

TV set — when you trt roll for NRI*s TV-Radio Servicing course* Other courses equally complete* Unique train* 
ing methods, i4 bite-size*' texts, many personal services Aauo made NRI the leader in its field for over SO years. 



NRI Programmed Equipment Gives You Priceless Confidence, 
Makes Learning TV-Radio, Electronics Fast and Fascinating 



NRI pioneered the idea of supplying home- 
study students with custom designed training 
kits to give practical on-the-job experience as 
you learn. Today, NRTs "3- Dimensional” train- 
ing can't be equalled- You get more value — 
from the exclusive Achievement Kit sent the 
day you’ enroll, to "bite-size” texts and custom 
training equipment. Learning TV-Radio, Elec- 
tronics or Communications at home is easy, 
exciting, the NRI simplified, dramatized way* 

BE A SKILLED TECHNICIAN IN AMERICA’S 
FASTEST GROWING INDUSTRY 

Regardless of your educational background, you 
can leam the Electronics field of your choice the 
practical NRI way. The NRI color catalog, sent 
to you free and without obligation, tells you how 
you can qualify quickly to be a part of the fast 
growing Electronic Age; about engineering jobs 
in business, industry, broadcasting, government, 
now offered to men without college degrees. It 
will open your eyes to the great number of suc- 
cess opportunities available right now in the 
high-pay world of TV-Radio Servicing, Broad- 
casting-Communications and Industrial-Military 
Electronics. With NRI technical training, you 
can take your choice of a wide variety of career 

CASH IN ON THE BOOM 
IN COLOR TELEVISION iPill 

The NRI TV-Radio Servicing course 
includes your choice of black and 
white or color TV training equipment* 

Color TV needs thousands of trained 
men to keep pace with millions of sets 
being sold every year* NRI prepares 
= — — i-M" n— v -- -- +v~ 1 



openings or have a business of your own* And if 
you choose one of five NRI courses that include 
FCC License preparation, you must earn your 
FCC License or NRI refunds your tuition! 

MAKE $5 TO $7 AN HOUR EXTRA 
IN SPARE TIME STARTING SOON 

Tens of thousands of NRI graduates are proof it 
is practical to train at home in your spare time. 
Keep your present job while preparing for a 
better one, and earn $5 to 57 an hour extra in 
spare time while you train, fixing sets for friends 
and neighbors. NRI shows you how* Equipment 
you build and keep becomes useful in your work. 

STEP UPTO BETTER PAY, A BRIGHTER FUTURE 

NRI can help you, but the decision to act must 
come from you. Decide now to move ahead . * . 
mail the postage-free card today for your FREE 
NRI color catalog. No obligation. No salesman 
will call. NATIONAL RADIO INSTITUTE, 
Electronics Division, Washington, D C. 20016. 



APPROVED UNDER Gl BILL 

If you served since January 31, 1955, or 
are in service, check GI line on postage- 
free card or in coupon* 



Mail insert card for 

your FREE NRI 
color CATALOG 




No salesman will ca 




Don’t waste your life in a dead-end job! 



Become a well-paid 
computer programmer- 
this free McGraw-Hill 
booklet tells you how. 





virtually every walk of life 
have found success in com- 
puter programming. 

This new course has been 
developed by experts. CREI/ 
McGraw-Hill has trained 
thousands of men and women 
for better jobs through home 
study and has an unmatched 
reputation in educational 
circles. 

APPROVED FOR TRAINING 
UNDER NEW G.I. BILL. 



Now you can train at home, 
in your spare time, for a 
career in this new, exciting 
field. 

More than 50,000 pro- 
grammers are needed now; 



many more will be needed 
within the next few years. 

No college or technical 
background required. All you 
need is a logical mind and 
proper training. People from 



FOR FREE BOOKLET ma/7 post- 
paid card. If card is detached, mail 
coupon or write: CREI, Dept. P1111B, 
Wisconsin Ave. at Tilden St., N.W., 
Washington, D.C . 20016 



“1 

CREI, A Division of the McGraw-Hill 
Continuing Education Company 

Dept. P THIS, Wisconsin Ave. at Tilden St,, N.W., 

Washington, D.C. 200 1 6 | 

Please mail me FREE booklet with complete informa- 
tion on how I can learn computer programming at home. 

I have a high school diploma or the equivalent. 1 



Name. 



Address. 



City_ 

D O.l. Bill 



State 7 1 p 
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SOLUTIONS FOR MECHANICAL HEADACHES 



AUTOMOBILE CUNIC 



BY MORI SCHULTZ 



Cups and sources 

Cur car , a 1969 Pontiac Catalina with 
standard suspension, taears front tires 
rapidly in a pattern of repeated cupping 
(flat-spotting) around the circumference 
of both the inner and outer rows of 
treads. This has occurred despite numer- 
ous wheel alignments, balance, tire rota- 
tions, proper tire pressure and conserva- 
tive driving. Tke dealer denies there is 
anything mechanically wrong with the 
car. Can you help? — Elmer R. White, 
Grand Lodge , Mich, 

Cupping all around tires indicates out- 
of- round brake drums, uneven brake ad- 
justment, loose suspension bushings or 
weak shock absorbers. 

A knock in the head 

Almost since the day of purchase of a 
1969 Ford LTD with 429-cu.-in. four-bar- 
rel engine, the oil-pressure light remains 
on and the engine knocks for a few 
seconds until the light goes off. This 
occurs only if the car has sat for an hour 
or more. If the engine is restarted within 
the hour, this does not happen. I am on 
my third oil pump, and no one here (Ford 
or independent garage) has the answer. 
Can you help? — William P, Morris, 
Athens, Ala. 

This is a tough one, but I’m convinced 
the trouble is not the oil pump. It is most 
unlikely you would get three faulty 
pumps in a row. Maybe you are using a 
viscosity of oil that isn’t suited for your 
car and area. For example, if as suggest- 
ed by your owner’s manual for the temp- 
erature in your part of the country you 
are using an SAE 30 motor oik perhaps 
it gets too thick as it sits. Maybe that’s 
why you have the trouble after the car 
has been idle and the oil has had time 
to thicken, and don’t have it when oil is 
warm and thinner. Your problem might 
be cleared up by switching to a multi- 
viscosity SAE 10W-4Q motor oil. 

Filler tube sprits gas 

I have a problem with a 1969 Chevrolet 
Nova that is both dangerous and costly. 
Gas spills out of the filler tube, and not 
only when the car has been silling in the 



sun. I have had a new gas cap put on, 
but this hasn’t helped. I have seen other 
Novas do this as they have taken off from 
a stoplight. Is there a fix ? — Michael 
Nichols t South San Francisco, Calif. 

Make sure the car is equipped with the 
right gas cap. If it's right, check the gas- 
tank filler neck for damage. Furthermore, 
it should be angled. If it comes straight out 
of the gas tank, it should be bent up. 
Make sure, too, that the filler- neck cap 
sealing surface is free of dents that may 
be preventing the cap gasket from sealing. 

Where’d the compression go? 

My 1969 Volkswagen sedan has sud- 
denly shown up without compression in 
the No. 2 cylinder , less than 5000 miles 
after the engine was analysed and the 
valves adjusted by a VW agency. At that 
time No, 2 showed 125 pounds . The car 
has 33,000 miles and I use regular-grade 
Standard Oil of California gasoline only. 
Where did the compression go so sud- 
denly ? — Rachel Hamlin, Her he ley, Calif. 

It could be that the head came loose, 
allowing loss of compression. If so, per- 
haps the head will have to come off for 
re facing or replacing. However, I think 
it’s more likely that the fellow adjusting 
the valves tightened those in No. 2 too 
much, causing a burnout. I’d take the car 
back to the dealer. If he can’t solve 
the problem, then contact the VW cus- 
tomer relations manager, Volkswagen of 
America, Englewood Cliffs, N.J. 07632. 

Word from the far north 

Recently while doing a job on my 1969 
%-ton Ford pickup , 1 pulled tke pan to 
dean it out and found a glob of gray 
sticky matter with the consistency of 
putty, 1 use Chevron Supreme 10-30 
motor oil, and change it and the oil filter 
every 2500 miles, if not sdoner. The temp- 
erature here averages only 40° and we 
have only 16 miles of blacktop road. Runs 
with the truck a re short— it has only 
16,000 miles on it. Can you settle my 
apprehension?— Marvin Kinberg, Sitka, 
Alaska. 

Most times a gray color would denote 
(Please turn to page 22) 
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FTC Repel flag 71. 



Her first pair of skis. And he 1 
wants them just right, I 

The right lengthThe right feel. 

He won't have it any other way. 

Their cigarette? Viceroy They 
won't settle for less. Its a matter of taste 



Viceroy gives you all the taste, all the time. 



AUTOMOBILE CLINIC 

(Continued frmn gggg ZQ) 

a moisture content, perhaps caused by 
condensation. To get a clearer picture of 
this, why not put some of that gray stuff 
in a vial and send it to the director of 
customer relations, Standard Oil of Cali- 
fornia, 225 Bush St., San Francisco, 94120. 
Ask if he would have it analyzed for you 
and what he suggests. 

Hesitation problem 

Several of 14 s hove the same size engine 
in our 1969 Chrysler-produced cars — a 
31 8- eu. -in. with two -barrel Carter car- 
buretor. We all have the same hesitation 
problem between start and warmup. 
When you step on the accelerator, the 
engine dies way down and almost stops. 
You have to feather the accelerator to 
keep the engine from stalling, but after 
warmup, it runs smoothly, Timing has 
been advanced from TDC to ZVz 0 to 7° 
advance, and also back to 2V%° retard. 
Carburetors have been adjusted and re- 
built, automatic chokes adjusted and re- 
adjusted. The vacuum advance is okay. 
Our last hope is you . — Lois Smith, Jack- 
son, Mich. 

This has been a problem for some time, 
but the solution may be as easy as di- 
recting your mechanic's attention to the 
carburetor section of the service manual. 
Have him adjust the vacuum- kick ex- 
actly as directed. This adjustment con- 
trols the fuel delivery while the engine is 
running. If it is made perfectly but the 
problem continues, try these other things. 
Have the accelerator- pump spring and 
metering- rod spring stretched about Vi 
inch. Have the float level set a trifle higher 
than specification and have the metering 
rod jet drilled out to .051 inch. 

Changing the numbers 

Elmer Denis of Green Bay, Wis.. asked 
if there was a way to keep his 1966 
Oldsmohile Delta 88 from hesitating on 
acceleration during warmup (Automobile 
Clinic, page 48, May } 7l PM), I recom- 
mended that a new accelerator pump be 
installed and inadvertently cited factory 
numbers that won't do you any good , The 
numbers you need to order this part ( they 
apply to 1965, 1966 and 196 1 models) are.' 
for 425-cu.-in . two-barrel engines, part 



No. 7 032562; for 330-cu.-tn, two-barrel 
engines, part No . 7032829; and for 330- 
cu.-tn. two-barrel engines (HD), part No. 
7038413. 

Tough talk about tires 

r would like to equip my 1968 Pontiac 
GTO convertible with steel radial tires. 
If I bought four , would 1 have to take 
all four off in order to use my regular 
bias-ply snow tires ? — Fred D. Peckham , 
San Francisco. 

Absolutely! The Department of Trans- 
portation advises you not to mix different 
types of tires. It says you may be able to 
get away with mixing regular bias and 
belted bias tires, providing each type is 
used in pairs on the same axle. However, 
the industry states unequivocally the ve- 
hicle will be tough to control. 



Service Tips 

• 1971 VWs, Of all things, are being bugged 
by bad gas mileage. These cars have to be 
timed just right because of the effect of emis- 
Sion control devices or they will burn gas ex- 
cessivety. Dealerships now have a 12 -point 
tune-up procedure to follow. If the shop chief 
looks at you crazy -like when you tell him this, 
refer him to page 7 of the June 1971 issue 
of the Weathervane, which is an official VW 
publication. 

• If your 1971 Chrysler Corp, car with 225 
cu-in. engine is leaking oil, could be that the 
oil-pump-to-cylinder block joint face is slight- 
ly out of flat. Have the oil pump removed and 
then reinstalled using two gaskets (part No. 
2121404). 

• F 0 M 0 C 0 has spelled out what it means in 

owners manuals when it says that "more 
frequent service" is required if your car or 
light truck is operated in dusty or tow-tem- 
perature areas. Change the oil and oil fitter 
every 3000 miles or three months, whichever 
comes first, if operation includes periods of 
idling or tow speed operation of the variety 
done by taxis and door-to-door delivery trucks; 
if you tow a trailer with over 2000 pounds 
gross weight for long distances; or if outside 
temperature remains below 10’ F. for 60 days 
or more and most t-'ips are less than 10 
miles. Basic oil and filter change interval for 
normal operation stays at 6000 miles or six 
months. it it it 



007 A PROBLEM WITH YOUR CAR? Aik Mort about it. Send your question to Auto 
Clinic, Popular Mechanics, 224 West 57th St., New York, N.Y. 10019. Utters cannot be 
answered individually, but problems of general interest wifi be published in the column. 
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Now Ford gives you a choice 
of swinging or sliding doors. 




Sales leader lor 11 straight year*. 



Only Ford vans have so many 
better ideas that make vans eas- 
ier to drive, to service, to use. 

New Econofines now offer a 
choice of 
swinging 
doors or 
a new 
gliding 
side door 
for cargo handling in cramped 
quarters. Three tracks, at top, 
bottom and center, give solid 
support tor smooth operation. 

Wider at top for built-in*. Body 
sides are more vertical, wider 
apart at top than other vans, 
Built-In units fit better and leave 
more aisle. 

Shorter outside, easier to park. 

Compared to other makes of 



similar loadspace. Econolines 
have significantly less overall 
length, for better maneuverability. 

Easy, out-front 
V servicing. Routine 

v i i { ;i r^M i service points are 
right at hand under 
convenient outside 
''-'AuSt/ hood: water, oil, 
battery, wiper 
v/ motor, many others. 

Strong, Twin- 1 -Be am Independ- 
ent Front Suspension— Ford’s 
exclusive design smooths the 
going for both 
load and driver. 

Two forged 
steal I-beam 
axles provide strength and dura- 
bility: wide wheel stance means 
stability In cross winds. 



Engine dear forward. In Ford’s 
dear-deck de- 
sign, engine is 
all the way out 
of cargo area. 

Over 8W ft. 
clear floor 
space behind 
driver's seat... 
over 10 ft. In the 
SuperVan. Max- 
imum payload 

over two tons, FORD 

ECONOLINE 

VANS 
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NEWS BRIEFS 





Heini Messner (top), a leading Austrian 
skier, zips down a plastic "snow" ski trail at 
Bergamo, Italy. The year-round slope is sur- 
faced with Ultrathene, an ethylene-vinyl ace- 
tate copolymer that rivals real snow for soft- 
ness and Slip characteristics. 



Basketball on ice skates 

They play basketball on ice skates in the 
West Suburban YMCA, LaGrange, III. Covered 
with Vi -inch thick Slick, a product of Vinyl 
Plastics, Inc., of Sheboygan, Wis., the gym 
floor is the largest ice I ess ice-skating rink in 
the world. The material is removable. 



Skiing on plastic 'snow' 



Cross country by gyrocopter 



. A 50-foot-long boat whose flotation con- 
sisted of 2600 empty milk cartons (top) was 
the longest boat in the First Annual Milk 
Carton Boat Race during the Minneapolis 
Aquatennial. One heat of the unusual contest 
is shown in the bottom photo. 

POPULAR MECHANICS 



Flying past the Wright Brothers monument 
at Kitty Hawk, N.C., Ken Brock completes a 
3400-mile gyrocopter flight from Los Angeles. 
Covering 350 to 400 miles per day. Brock 
navigated by ordinary road maps; his only 
instrument was an airspeed indicator. 



Racing on milk cartons 




Mellow Old Crow Bourbon 
begins with men who 

love to work with thei r hands. 



Many a morning, Cecil Goins warms up 
for his Master Cooper's job by turning out 
dock cabinets. By the time he arrives at 
Old Crow, he can repair a barrel with such 
skill, the Bourbon mellowing inside never 
knows its long sleep has been disturbed. 

Craftsmen made Old Crow famous. 

Back in 1 835, our people figured out the 
formula that made Bourbon taste good, 
bottle after bottle, and later they handmade 
the first sour mash Bourbon. We still use 
our hands in making Old Crow. 

Like to try your hand at cabinet making? 
Well send you the same plans Cecil Goins 
used. Write: Old Crow'. Box 675, Frankfort, 
Kentucky 40601. 



Glue, then nail 
cabinet joints 
with blunted 
finishing nails. 



Hinge door. 
Use 1 screw in 
each hinge leaf 
for trial fit 



Put dock close 
to door for 
best visibility. 
For plans, see 
address at left. 



Old Crow 

The Bourbon Made 
By Good Kentucky Hands 





i 4 
! 

T 



KENTUCKY STRAIGHT BOURBON WHISKEY B6 PROOF. DISTIL LEO AND BOTTLED AT THE FAMOUS OLD CROW DISTILLERY CO.. FRANKFORT, KY. 
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QUESTIONS ANSWERED 

HOMEOWNERS’ 

BY W. CLYDE LAMMEYQm||Q 
Paint failure 

Why does paint fail earlier on the south 
and west sides of my house? — S.M., Iowa. 

What you describe is not so much paint 
“failure" as ordinary day-to-day exposure 
to the elements. Faint on all houses, in 
any dime, will always have a shorter life 
on the sides exposed to the sun. If you 
take a good look at your roof, you will 
find the same holds true for asphalt 
shingles. Jf you are trying to cut down 
on the painting chore, your best bets are 
to use a high-quality paint and to give 
some thought to applying an extra coat 
to the south and west walls. 

Paint-stained concrete 

I accidentally spilled about a pint of 
green paint cm the concrete floor of my 
breezeway. Of coutsc, I mopped if up 
but that green stain won't come off. What 
to do? — E.H., Tenn. 

A wash-off type of paint remover just 
might do it. Here you have to watch the 
remover closely after applying it to see 
that it does not evaporate to the point 
where it won’t wash off readily. After 
rinsing with dean water you may need 
a second and possibly a third application. 

Or, you can make a thin paste by add- 
ing tri sodium phosphate (about a double 
handful to the gallon of water), spread 
and cover with a cloth. Scrub away just 
before the stuff dries completely and 
rinse thoroughly. 

As another alternative, you might use 
a ware brush or masonry abrasive disc 
chucked in your electric drill. 

Insurer's imprint 

I have on oval -shaped object of lead or 
other soft metal and about 3 inches long. 
lt*s somewhat damaged, but what appears 
to be the imprint of a fireman is on one 
face, plus traces of red and white enamel . 
From this description, can you tell me 
what this object might be and what it 
teas used for ? — A.O., R.I. 

I’m guessing it’s what was known as a 
“fire mark," which used to be provided 
by an insurer for an owner to attach to 
his house in a conspicuous place. Its 



purpose was to alert local firemen and 
others called in the event of a fire that 
the home was insured and assure them 
that they would be paid for their smoke- 
eating efforts. 

If genuine, such an imprint might have 
some value as an antique. 

Blistered tile floor 

There are turn blisters in my asphalt- 
tile basement jloor. These are at the point 
where the comers of four tiles meet , the 
raised portions being only abouf % in. 
high and perhaps 2 in. in diameter. When 
pressed down, they spring up again . How 
can l remedy this? — D.F. , Utah , 

First, I'd dampen a washcloth, fold it 
double, place it over a blister and hold 
a household iron on the cloth while the 
iron’s switch is set at the silk setting. The 
trick is to apply just the right degree of 
heat — and no more — to soften the cement. 
Then lift the iron and cloth, and place a 
weighted block over the blister. If this 
doesn’t do the trick, remove the tile and 
old mastic and apply new adhesive. 

Concrete floor slant 

I’m replacing a wooden porch floor with 
concrete and disagree with my contrac- 
tor when he says Vi-in. pitch, or slant , 
of the floor, urill be sujjicient for drain- 
age. Jf think it should be at least IV* in. 
Who’s right? — O.T., Mass. 

Standard pitch for water runoff is Va 
in. per running foot. Thus, if your porch 
is S ft. wide, the high end — at the house 
— should be about 2 in. higher than the 
outboard edge. If your personal taste rules 
out this much pitch, I would not rec- 
ommend a pitch of less than 1 in. For 
your peace of mind, “positive” water run- 
off is a must. 

Don’t shake that varnish! 

Recently I u?as told never to shake a 
can containing varnish, but tny informant 
did not know uthy. There must be a rea- 
son. What is it?— Y.M., Wash. 

In a can containing varnish from which 
some of the contents have been used, air 
is entrapped when you replace the lid. 
If you shake the can prior to use, tiny 
air bubbles will form in the varnish and 
these will be picked up by the brush and 
laid on the surface being finished. As the 
varnish dries these form tiny flecks you 
can feel when you pass a finger over the 
surface. Always stir — never shake — 

varnish. ★ * * 
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OUTDOORS 



BY GEORGE REIGER 




MOST DOG-TRAINING DEVICES use 
short-lived model airplane control com- 
ponents in a heavy metal case. Jetco 
Electronics has “built a better mousetrap” 
using 40 -hour batteries in a plastic pack. 




ONE WAY TO WARD OFF antigun feel- 
ing is to introduce the entire family to 
the pleasure of p linking. Smith & Wes- 
son brings its long experience in making 
quality handguns to the manufacture of a 
pellet pistol patterned after its successful 
Model 41 .22-cai target automatic. Ideal 
for basement target practice or for train- 
ing your wife and kids to shoot, the COa 
unit retails for $35. 




A LOCK IN A RIFLE is one way to keep 
the kids from using your firearms. And 
a Model 63-K (for key) lock gun from 
Savage Arms provides a smart solution 
for the growing problem of theft, too. 



(All Outdoors coretmuga on pace 30 i 



DIVERSIFICATION IS THE NEW NAME OF THE GUNNING GAME — 1971 
is the centennial year of Harrington & Richardson, a venerable firearms firm 
in Worcester, Mass. It's also the year H&R became exclusive U.S. distributor for 
Hardy rods, reels and angling accessories imported from England. This linking of 
flyrods and firearms is symbotic of change throughout the gunning industry. 

For years gun manufacturers presumed a kind of invulnerability. Americans 
showed an everlasting interest in firearms, and a growing population seemed 
to promise profits for years to come. Then President Kennedy was shot, and 
waves of antigun sentiment gave the gunmakers second thoughts about the 
value of specialization. 

The result is that today Moss berg makes campers, Colt sells knives, Winchester 
markets boots and books, Sturm Ruger is in industrial hardware, and Browning 
and Garcia make or market just about anything for the outdoors. And the trend 
is growing. Don't be surprised to hear of Savage fishing reels or Remington 
snow shoes in the not- too- distant future? 
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A good friend 

is now easy to come by. 



Every body n eed s a good 
friend. One that will stick with 
you through thick and thin. 
That’s the Opel 1900 
Sport Coupe. And it's easy to 
come by because it won’t 
cost you a fortune to buy or to 
own. Besides being econom- 
ical, the Ope) 1900 is depend- 
able and reliable. Just like a 
friend, Jt has a 1.9 liter en- 
ginethatyou can call on when 
you need it. With hydraulic 
valve lifters that keep the 
engine running smooth and 
quiet and cut down on the 
need for adjustments. So it's 
a considerate friend, too. 



For smooth, q uick stops, 
front power disc brakes are 
standard. Rack and pinion 
steering is standard, too. No 
real friend would be without 
them. 

Then there’s a standard 
four-speed manual trans- 
mission fully synchronized 
in ail forward gears. Or if you 
wish, you can equip your 
friend wit h a n a va ila bfe three- 
speed fully automatic 
transmission. 

The Opel 1900 has a long 
list of friendly comfort and 
convenience features, too. 
Things like full carpeting, 



durable vinyl-covered front 
bucket seats with lots of 
padding, an abundance of 
head room, shoulder room 
and hip room front and back. 
There' s even full-flow venti- 
lation plus the convenience 
of swing-open side windows. 
And its 1 1.5 cu. ft. trunk has 
more luggage space than 
some larger size cars. 

A good friend that's 
easy to come by. That's the 
Opel 1900 Sport Coupe. 

Make one your friend 
soon at your Buick/Opel 
dealer's. 




Bukk’s Opel 1900 Sport Coupe.lfotir friend. 
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Sure, you can buy welders for less money 
. . . and even more money . . . but . . . 

YOU CAN'T GET A BETTER 
VALUE THAN A 

LINCOLN! 

AC 225 AMP WELDER 




L fried n Electric, the world's largest manufacturer of ore 
welding equipment, builds welders to industrial quality 
Standards in high volume. 

Powerful „ . . enough heat for electrodes 

Versatile . , . welds with ksw hydrogen and stainless steel 
reds, For cast iron and hard surfacing, too. Cuts, solders, brazes, 

faty fa operate . . . simple, one-switch control. Easy lo Hart, 
No spit or sputter. 



Safe . . . built to conservative, industrial ratings. UL approved. 
For 230-volt power lines. 

Perfect gifl foe the man with a well equipped shop. 



Only 




including holder, ground clomp, power cord, 
plug, electrode kit, wheels, instruction booklet. 



re roil price it tvbf&cl to change without 
notkr. Optional feature*, >Oiti p bcol delivery and 
Zone 2 Ireighr charge* wilE otter ihi* price. I 

MAIL COUPON FOR FREE LITERATURE 



i 



Nam? 








Addrps? 










State 


Zip 










J 



The Lineal n Electric Company 
j OepL A4 r Cleveland. 0,44117 

I am interested in the 225 AC 
shop welder. 

Send full details without obligation. 



LINCOLN 



1 ELECTRIC 
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('Continued from page 28 } 




MINI-BASS BOATS are becoming popu- 
lar. The Basshopper made by Jac-Raft in 
Ardmore, Okla., is a variation of the 
Water Wagon (see Boots with a Purpose, 
page 102. Sept . *71 PM) Its chief advantage 
over the Wagon seems to be that the 
caster has a higher seat off the water. But 
there’s no place to mount a little gas- pow- 
ered engine to move you quickly between 
hotspots, and the Basshopper weighs about 
65 pounds more while supporting some 
250 pounds less weight. 



A COUPLE OF YEARS AGO, when E. 
Carl Kiekhaefer retired as president of 
Mercury Outboards, everyone wondered 
what this energetic pioneer of small en- 
gines would do next. Recently, this ques- 
tion had a partial answer, Carl has been 
named director of Canada’s MHV Indus- 
tries which makes recreational hover- 
craft (above.) He also produces a line of 
snowmobile engines and conversion units. 

In fact, he seems to be bringing his talents 
to all areas of recreation he missed during 
the first 30 years of his career! * * ★ 
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266 ways to win yourself a 

RAISE IN PAY 



Dozens of new careers are open to you with ICS 
training. Oldest, largest correspondence institution, 
8,000,000 students since 1890. Learn facts, theories, 
practical applications. Instructors guide you, answer 



your questions. Illustrated texts, written by authors 
ties, yours to keep. Famed ICS diploma to gradu- 
ates. Convenient payment plan. Take charge of your 
future now. Send coupon for three FREE booklets. 



LEADERS IN THE ICS SUCCESS PARADE ... 
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By JOHN 
PEARSON 



science 




Backpack far flying around lab 




"Were'* where it hurt* fhe majf" 




The big ones are grain* ai fob 






A BACKPACK MANEUVERING UNIT will be tested 
when Skylab, NASA's orbiting laboratory, is launched 
in 1973. Hand -control led nitrogen jets will propel the 
astronauts within the confines of the big, 10,000-cu.* 
ft. lab. The experiment is part of a study of the feasi- 
bility of using maneuvering systems in free space. Sky- 
lab will orbit Earth at a 270-mile altitude. 



A NEW TYPE OF THERMOMETER that can measure 
changes as minute as two-thousandths of a degree has 
been developed by University of Illinois scientists. It 
was designed to measure in the range from minus 
457. to minus 459.13 T F., where very small tem- 
perature changes are important in cryogenic phenom- 
ena. The thermometer consists of an aluminum wire, a 
solenoid whose magnetic field affects the aluminum's 
superconductivity, and detection coils to reveal the su- 
perconducting condition of the aluminum. Its opera- 
tion is based on the fact that at extremely low tempera- 
tures certain materials lose all resistance to electricity 
and that this state of superconductivity can be affected 
by a magnetic field. 

SPACE-AGE MEDICINE, With a new I8M system, a pa- 
tient records his medical history by answering a filmed 
questionnaire presented on the screen of an optical 
image unit. In answer to a question about where pain 
is feft, the patient indicates the exact spot on a draw- 
ing by touching the screen with a "light pen. 7 ' The 
system also automatically records results of medical 
tests. A computer compares these findings with norms 
established by the examining physician. When the last 
test is completed, the computer prints a detailed sum- 
mary of each patient's medical history and test results 
for the doctor to analyze. 

SAFER FOOTBALL MAY RESULT from a computer 
study recently launched by a group of physicians who 
have a professional interest in the sport. Data on in- 
juries are fed into a computer and the printouts ana- 
lyzed. According to Dr. Herbert W, Virgin, physician 
for the Miami Dolphins, the study could lead to 
a number of changes in football training schedules, 
rules and equipment. 

FLY ASH — A POLLUTANT produced when coal is burned 
—isn't all bad. In it are glass bubbles that, according 
to a researcher at the Polytechnic Institute of Brook- 
lyn, N.Y., can be used to make artificial wood, and in- 
sulating and buoyancy materials. Even at the ocean's 
lowest depths, says the scientist, few of the bubbles 
collapse. Under a microscope, they appear tiny when 
compared with grains of salt, * * * 
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This year your studded snow tires 

may he illegal! By MORT SCHULTZ 



STUDDED SNOW TIRES, which have 
never been allowed in Mississippi and 
Louisiana, are now illegal in Minnesota. 
Hawaii and Ontario. Canada. In April, 
1972, they will be banned in Utah. As this 
was written, Wisconsin. Pennsylvania, 
Ohio. Michigan and Iowa were consider- 
ing a ban. In each case, the prohibition 
applies to out-of-state cars traveling 
through a state as well as to those of state 
residents. 

A spokesman for the Illinois Depart- 
ment of Public Works and Bridges says. "I 
believe that by 1973 or 1974. most states 
will have made the use of studded snows 
illegal." And a Federal Highway Adminis- 
tration report to a U.S. congressional ap- 
propriations committee last April con- 
cludes that "damage from the use of 
studded tires is not compensated for by 
any reputed safety benefits," 

The administration, however, is power- 
less to act in banning snow tires. So is 
Congress, except in the case of govern- 
ment-owned land, such as national parks 
and military reservations. Prohibition on 
all other roads within a state is left to that 
state. 

Practically every state has had a law for 
many years forbidding the use of metal 
lugs on tires. Studs are considered as 
metal lugs, so when they first came into 
vogue in 1965 states had to pass ‘"enabling 
acts ' to make them legal. Such an act is 
good for a specific time and has to be re- 
newed if what it permits is to remain 
legal. Mississippi and Louisiana never 
passed enabling acts permitting studs. 
Studs are therefore illegal in those states. 

In Minnesota, the enabling act came up 
for renewal last May, but the legislature 




PULL CUT STUDS WITH PUERS if ihey violate your 
iTale law. Check before you hpve new tiires Uudd&d 



didn't act. The law expired, making studs 
again illegal in Minnesota, This reversal 
was based primarily on a study made by 
the state's department of highways, which 
pointed out; 

“Studded tires have damaged pavement 
surfaces, particularly on those highways 
with high traffic volume. Continued use of 
studded tires will necessitate substantial 
repairs in addition to those expected 
during the normal service life of the 
pavement." 

By 1980, it will cost the taxpayers of 
Minnesota S55 million to repair road dam- 
age caused by studded snow tires, accord- 
ing to the report, which added; “It seems 
reasonable to conclude . . . that if studded 
tires were discontinued there would be 
little appreciable change in traffic safety 
in Minnesota.” 

The advantage of studded tires, the 
study said, lies in their ability to aid vehi- 
cle performance on “warm, clean glare 
ice.” As the temperature drops, however, 
and ice becomes colder and harder, the 
contribution of studded tires becomes 
“significantly smaller” — as it also does on 
rough or sanded ice and in snow and 
slush. "Improvements in vehicle perfor- 
mance through use of studded tires on ice 
are much smaller than improvements ob- 
tained by sanding, deicing chemicals and 
chains.” the report says, * 

The report also states that road wear 
caused by studs could be contributing to 
such safety hazards as premature loss of 
pavement lane markings, loss of pavement 
grooving that aids in skid prevention, re- 
duction in driving visibility due to in- 
creased splash and spray from water that 
accumulates in rutted wheel tracks, and 
adverse steering effects caused by rutted 
wheel tracks. Thus, studded tires may 
contribute to more accidents than they 
prevent ! 

Where does all this leave you? If you 
are thinking of equipping your snow tires 
with studs, you had better check first. 
And even though studs in your state may 
Still be legal, most states ban their use for 
part of the year. In Delaware, for example, 
you can have studded tires on your car 
only from Oct. 15 to April 15. 

Check the dates in your state with the 
highway department, a state vehicle in- 
spection station, the highway patrol or 
a tire dealer. ♦* + 
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Jeep guts pick up 
where others leave off. 






TO 



Jeep Truck. 

The 4-wheel drive pick-up that hauls 
bigger payloads more places. 
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Pound for pound, this is one 
touch truck. It’s built to work hard 
for you. And that goes for every sin- 
gle model up to the 8000 GVVV mod* 
cl, with its whopping 3500 lb. pay- 
load capacity. 

That means you can haul those 
heavy campers over rugged terrain 
with a shift into 4-wheel drive. Or, 
camper off. make fewer trips by 
ea rn i ng more cargo. 

With Jeep guts, you get 
a choice of engines, from 
a ( powerful six to a 
mighty 360 CID V- 8. And 
t transmissions geared for 
anything you want your Jeep Truck 
to do. A 3- or 4-speed manual, or 
3-speed automatic. 



The Jeep Truck’s frame is rigid. 
It is reinforced to deal with the 
stresses of the bumpiest 
back regions. 
And its suspen- 
sion system makes 
the rocks seem softer. 

Something great is going on in- 
side the Jeep Truck, loo. Fabulous 
new fabrics and colors. Options 
like air conditioning and power 
steering. Even bucket seats. Price? 
We'll bet it’s lower than you think. 
A lot lower. 

What are you waiting for? Sad- 
dle up and test drive a Jeep Truck 
today. 

Toughest A- letter word on wheels. 



r i Jeep 



Drive your Jeep vehicle with car e and keep America the Beautiful, 



DETROIT 

USIEMRG POST 

BY ROBERT LUND 



LINCOLN-MERCURY'S DENIAL Hurt it has any 
"definite plans" to produce a car smaller 
than Comet is accurate as far as it goes. But 
Ford Motor decides what L-M's product tine 
wilt he, and the parent company is working 
on a sub-Pi nto-siie car, The new mini, when 
ready , wifi be marketed by the Ford Div, 
Then, if Ford follows past practice, L-M will 
get a Pinto-size car. With GM working on a 
minnow-size Cadillac, you can bet Ford J s 
going to hove whatever chips it takes to 
stay in the game. 

GM HAS INSTALLED A COUPLE OF DIESELS in 

fast cars as pari at its all-out program to {]) 
lick the emissions problem or f2J develop a 
replacement for the conventional piston engine 
if it can't be cleaned up enough to meet onfi- 
pollufion standards. "But don't make a big 
thing out of the diesel jobs/' a company source 
cautions, "because chances of our going that 
route are practically nd/' 

AMC ON A WANKEL ENGINE PROGRAM? 

While there may be no official announcement, 
thofs the way the map reads, When GM was 
the only company working on a Wtinkel, Amer- 
ican Motors could ignore it. But with Ford and 
Chrysler breathing on GM's heels, AMC can't 
afford to be left out. 

RENAULT'S NEW SPORTS CAR, the front-wheel- 
drive Model 17 (below), will make its U.S. 
debut next summer. The $4000 two*door 
fastback is powered by a four-cylinder, ohv, 
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1565-cc, fuel-injected, aluminum engine that 
produces 120 tip at 6250 rpm. Luxuriously 
appointed, the car is 168 inches long overall 
on a 96-inch wheelbase and is good for TOO 
mph plus. 

Scheduled to arrive next spring before the 
17 is another fwd sports car, the Renault 15. 

It's only slightly different from the T7 with 
slightly less power and is expected to sell 
for about $3300.— B.H. 

DON'T LOSE ANY SLEEP over GM becoming an- 
other Penn Central or Lockheed if the big daddy 
of Detroit discontinues production of four-door 
hardtops a year or two down the road. GM's 
worked up a design with a pencil-thin center 
(B) pillar that's as attractive as any hardtop 
on the rood now. In some mock-up versions, 
windows back of the B post are fixed perma- 
nently, but this could change if and when the 
cars go into production. GM hasn't said it's 
going to drop pi/larless hardtops , but it's con- 
sidering the idea because the addition of a 
B ptflar makes for a safer car than a nan- 
pillar in a rollover * 

IF YOU'RE DISAPPOINTED in the 72 cars be- 
cause they don't show much change from the 
71s, you've gat a lot of company. The guys 
who designed and engineered them feel pretty 
much the same way, Nat that they're ashamed 
of their work, but they admit the cars don't 
show much in the way of innovation and im- 
agination. Detroit's working under the most 
severe restrictions it's ever experienced. On 
one hand, cars must be built 
within limitations imposed by 
government regulations. That 
puts the screws on any 
ft ight'of -fancy designing and 
engineering. Carmakers are 
pushing greater interchange- 
ability of parts and sheet 
metal— using the same item 
or pattern in several tors- 
os a means of reducing costs^ 
That puts the clamp on In- 
dividuality. But things will 
get better, cars will improve 
In looks ond mechanically. 

It's just a matter of engi- 
f PI ease tum to TX iae 40 J 
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Peace of mind. 



This is peace of mind by the quart Use it and you know 
you're giving your engine the best protection money can buy, 
Quaker State Deluxe 10W-40 Motor Oil is deliberately 
designed to exceed the motor oil requirements of every car 
maker in the world. Every drop of Quaker State is refined 
only from 100% Pure Pennsylvania Grade Crude Oil, the 
worlds choicest. And fortified by oil specialists to 
protect your engine under all conditions. 

Buy yourself some peace of mind. Ask for 
Quaker State wherever they care about cars. It’s 
Americas most preferred motor oil. 

Quaker State your car to keep it running young. 





NOVEMBER 1971 



39 





Also av&tf$Etfe fn Canada 



reach for _ 

the panel 
fixer. 

panel adhesive 

DAP Panel and Dry Wall 
Adhesive. Fastens pan- 
eling to studding and 
furring strips better 
than nails. Simplifies 
panel alignment, 
cuts installation 
time in half. 

Water resistant. 

Also installs wail* 
board, trim, sub- 
floor. 

m 

fixer, 
products 

DAP Inc.. DaylOfi, Ohio 45^01 
Subsidiary of 



9940 




Irain yaut way !o high pay in ihe booming ccrtttf uclion 
industry 1 loarit th* ikilli you need la qualify, by OdUal field 
training on machines. like the one s used by th* induitty Hug# 
tfOifling greundi in North Carolina, a million doHctri worth 
of ichoal'dwnld dills^lngintd machines txperioncod in- 
}tru{fo^. f-uJI 320-hour and 440-hqiir eaursqs. Nolionol, th# 
arigirfeal school of heavy equipment operation if a recog- 
qilid lander Member American Road Auildets Ann., Ser- 
vicef on d Supply Diviiien. Aicodsla Member A 0 € Full- 
time Job Advisory and Counseling Director an staff. Accredited 
For VA btntfill. For men ages \7 and up. Train Now-Pay Later 
plan . . , other payment plans also available. Write TODAY 
for FREE catalog and FREE copy of school newspaper repay- 
ing news of Notional School graduates. Accredited member 
Notional Association of Trade and Technical Schools. 

NATIONAL SCHOOL Phone 70-4/393-1 | 

1 OF HEAVY EQUIPMENT OPERATION. Dept. D-56 
] P. 0. BOX >329, Moertt Chapal Road, Charlotte, a. c. 21211 1 

j Please send me FREE Illustrated school catalog and com- j 
I piste information, l understand there's no obligation. j 



| Nam t 
1 Address 




«i« - i 

Phrma . 1 


! Cttv 


State 


tin cade ^ 
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DETROIT LISTENING POST 

{ Continued from page 38) 

neers and designers learning how to operate 
within the confines of the situation, getting used 
to the handcuffs and shackles. The spirit of 
adventure isn't dead in Detroit, It's just in a 
state of catalepsy, 

THE AUTOMAKERS— Chrysler in particular— 
are subtly trying to create greater distinction 
between cars in different price brackets: low r 
medium and high- There was a time when 
you could peg the approximate price of a car 
just by looking at it. But not in recent years. 
Some marketing men now believe the lack of 
distinction undercuts the sale of expensive 
cars. At least in the case of buyers who still 
fall for the "'keeping up with the Joneses" 
flim-flam. Why put out $3500 or $4000, the 
theory goes, if the more expensive machine 
can't be distinguished from a $2500 car? 
The auto firms want to bring back some of 
the snob element, but without offending 
buyers of low-price cars. Read the ads and 
you*ll see how they're trying to psyche you 
to go for the big ticket. 

MUSTANG Will UNO ERGO a mafor change in 
J 974, become a smaller car and probably Jower 
priced. How? For one fhing, beginning with the 
74 version it will be built on the Plnfo frame, 
Malang's original appeal w os to young buyers. 
Not only from the standpoint of looks, but be- 
cause it was priced figfiMn the area of $2500+ 
Now it's over $3000 and if you fake a few 
exlras it can fop $3500. The company wonts 
to bring the price down where it con pitch 
the car of the young buyers who mode fhe 
first of /he ford horse machines a success. 

STEEL OR ALUMINUM? Piosfic or metal? What 
difference does it moke as long os fhe part 
does fhe job? But it could make o difference 
in what you pay for license plates and other 
fees in 1973-74 if you live in an oreo that 
charges for plates or operating stickers on 
the basis of vehicle weight. On impact-ab- 
sorbing bumpers, for example, two steel bump- 
ers will weigh 70 to BO pounds more than two 
aluminum bumpers. 

The auto companies are trying to sweat cars 
down weightwise by using lighter materials 
wherever possible. With all the new gear com- 
ing over the next couple years— safety equipment, 
ontipoilution devices, innovations in hardware, 
structural changes=tbe industry wilt have to move 
info aluminum, plastic and other lightweight ma- 
terials in a big way fusl to stay even. f k A 
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People pay a lot of money to these men. 
You can be one of them soon. 




Electronics Technic tan, Automotive Technician. Air Conditioning 

Refrigeration Technician. 



Home Appliance 
Technician. 



You know what technicians charge to re- 
pair your TV set, your car, refrigerator or 
wash ing machine. The men who can do the job 
—and do it right— get paid very well indeed. 

Join them! Be a technician and let people 
pay you for a change. 

National Technical Schools will train you 
at home the professional way — with profes- 



sional instruction, tools and test equipment, 
the kind of equipment you’ll be using on ac- 
tual jobs, it makes home training practical 
and more fun. And you get to keep all of the 
tools and equipment. 

Choose the kind of technician you want 
to be. Then mail the card for free color cata- 
log. No obligation. No salesman will call. 





NTS Electronics 
Division 

Multiply your income 
with space age skills In 
Computer Electronics. 
Color TV & Radio Serv- 
icing, Automation/ In- 
dustrial Electronics or 
Electronic Communica- 
tions. Courses include 
valuable kits such as 
315 sq. in. Solid State 
Color TV, Solid State 
8&W TV, 2-way Radio 
Transceiver, Compu- 
Trainer, Oscilloscope, 
and more. Check card 
for new FREE Color 
Catalog, complete de- 
tails, 

MAIL CARD NOW 
FOR FREE 
CATALOG 4 
SAMPLE LESSON 



Division 

NTS puls you into 
America’s -£1 industry 
fast. Start earning al- 
most as soon as you 
begin. You get 60-piece 
socket wrench and tool 
set with case and pro- 
fessional diagnostic 
test equipment. Plus 
bonus "hot shop" les- 
sons. Check card for 
new, free color catalog, 
complete details on all 
four courses and equip- 
ment. 



NTS Air-Conditioning/ 
Refrigeration, Heating 
Division 

Install and maintain to- 
day’s complex air-con- 
ditioning, refrigeration, 
and heating systems. 
As an NTS master tech- 
nician you can handle 
any Job. Or you can go 
into your own business. 
“Project Method" 
makes your training in- 
teresting with all new 
Hermetic Analyzer, 
tester, and other valu- 
able Instruments. Send 
for new catalog. Check 
card today. 



NTS Home Appliance 
Division 

Boost your income, 
build a new career, 
start a business of your 
own. Learn the profes- 
sional way to service 
ranges, washing ma- 
chines. dryers, home 
air-conditioners, and 
other appliances. We'll 
supply everything you 
need, including the 
New Exclusive Circuit 
Trainer, 4 in 1 Appli- 
ance Tester and com- 
plete set of fine hand 
tools. Check Card. 



High School at Home, Ac- 
credited programs. Every- 
thing included in one low 
tuition. Chech special box on 
card tor fret catalog. 
Classroom Training at Los 
Angeles. Train In sunny Cali- 
fornia. NTS occupies a city 
block with over a million 
dollars in (raining facilities. 
Check box on card. 



NATIONAL (^SCHOOLS 

WORLD-WIDE TRAINING SINCE IMS 

4000 So. Figueroa St, Lot Angeles. CalSf, 90037 

APPROVED FOR VETERANS 

Accredited Member: National Association of 
Trade A Technical Schools, 

National Home Study Council, 
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AUTOMOTIVE 



Drivin’ with Dan 

If your son wanted to be a race driver, what would 
you say? Which are faster: Formula 1 or Indy cars? 
What compression do Indy and stock cars have? Dan 
Gurney answers these and other automotive questions 



Q* If you had a sort who wonfed fo become o 
race driver, would you feet good or nervous 
about If? Also, who t advice would you give him?— 
Jerry Bonner, Norman, Qldo. 

A, Nervous. I would suggest that he be ab- 
solutely hottest with himself about being a 
driver. Find out as much as he possibly con 
about it* Read as much as possible* Study 
the various statistics. Most important, he 
should also study engineering courses that 
relate to auto racing. This is a very de- 
manding sort of competition. The more knowU 
edgeable he is, the better his judgment 
is opt to he. 

Q. Does the color of a racing cor make any dif- 
ference? I've beard that block, since it absorbs 
heat r is better because air flows foster over o hot 
surface. Am I right?— Joe Thier, Hamilton, Ohio. 

A. I think white is the best because it remains 
coaler in the sunlight. I don't know about the 
aerodynamic effect of hotter or cooler skin 
temperature. The of the fuel and 

other components should be kept as low as 
possible. 

Q. Which do you think h faster: Formula 1 or 
Indy cars ? — Russell Condett , Ashland , Ky. 



A* In my estimation, Indy cars are potentially 
faster, even on road circuits. In actual prac- 
tice, however, F-1 cars have usually been 
faster on road circuits. On an oval track, 
there is absolutely no contest. The Indy cars 
are much faster. 

G* I have a 307-e.i.d., four-speed, 3390-pound 
'63 Chevy. What would you say is fhe maximum 
speed my cor could take a 90° corner without 
crashing into parked cars on a one-way street; 

50 or 60 mph? ( need an honest answer. — Gerald 
Kaye, Brooklyn* 

A, This depends on your tires, chassis, 
handling, road and weather conditions, body 
shape, weight distribution, springs, wheel 
width, ride height, shocks and other suspen- 
sion adjustments. However, Gerald, you are 
restricted to something far below 50 mph by 
your local speed laws which I— and, E sus- 
pect, all the car parker* in your vicinity— 
trust you'll never deliberately violate. 

Q« Whaf are "Nome* svits"?^G. S., Springfield, 

HL 

A* Nomex is a trade name for a fabric that 
does not burn as easily as most other fabrics. 

It resists burning and gives better protection 

PACE CAR DRIVER: Don ac- 
cepts keys to a Dafiun 510, 
official pace cor for Califor- 
nia 500 at Ontario Speed- 
way last September. Handing 
keys la Dan is Mr, Y* Kota- 
yomo F president of Nissan 
Motor Carp. in UrS.A,* while 
Debbie Presto, Miss Ontario 
Motor Speedway, i tends by. 

Joe Leonard won the contest 
with 152.354 mph his aver- 
age speed. Bobby Unser, in 
Dan's Eagle, escaped injury 
when the rear spoiler come 
loose, causing him to spin 
and hit the first-turn wall 
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in a lire. It will not give complete protection r 
by any means, but it does give a man a few 
more seconds of safety in most fires, 

Q . What is the compression rotJO of the engines 
on Indy and stock carsT—Armond Sued, West 
Berlin, NJL 

A. Stock cars have approximately 1 0.5 to 
11.5 compression ratio. Indy engines are 
mostly supercharged now and they run on 
lower compression— approximately B>5 to 9.5. 

Q- Is there any chance the Russians might com- 
pete with cars or driver* in motor racing? Wfrot 
a race that would be/— Tom Cass, Dover, Del, 

A, There is always a chance. I'd like to see 
ft also. 

Q. Must you hove 20-20 vision or better to be a 
race driver?— Chris Kotow ski, Covin a, Calif, 

A, No r But good vision is certainly advan- 
tageous. 

Q. i have heard a Chevy Z2E Camara with a 
302- c.i.d, VQ turns 450+ bp for *71. Is this true? 
And what would top speed of such a car be?— 
John Robertson, Red Springs f N.C. 

A. in Trans-Am racing trim this is true; in fact, 
it is on the conservative side. I'd say the top 
speed is a bit over 160 mph. 

Q. Have you ever had a speeding ticket you 
didn't feel you deserved? What did you da about 
it?— Allen Sullivan, To/la bailee, Flo, 

A. Yes. 1 paid it and felt bad about it* I 
realized we can't very well have laws which 
cover all circumstances. The main things are 
to continue to exercise good judgment and 
keep safety for yourself and others upper- 
most in your mind at all times. You won't 
get many tickets this way. 

Q. Are there any drivers' schools or books you 
could suggest to he/p get me started as a race-car 
driver?— Bill iutfreff, Hurd, TeXn 

A, Read everything you can get your hands 
on. Check your library for titles. Go to os 
many races as you can. Become a student of 
the sport. When you are old enough and can 
afford it, you can go to one of the schools for 

( Please turn to mine 4 $ J 



RIDGID 



Tubing Cutters 
give “pro” results! 



Midget Tubing Cutters 
Ho. 103 

W turning radius 

No. 104 

in/ 16 " turning radius 

For ext ra-c I ose-qu arters 
cutting of hard and soft 
copper, aluminum, brass and 
plastic tubing. Dual rollers opposite 
hardened cutter wheel center tubing 
for smooth, fast accurate cuts. 




3 Tools in 1 ! No. 10 — Vk" thru 1" O.D. 

No. TS — Jis" thru 114 "O.D. 

Quickly, smoothly 
cut copper 
brass and 
atuminum 
tubing — also 
thin-wall conduit. 

Have handy, fold-in 
reamer with gas 
cylinder wrench key cut 
bfade. For larger capacities (34" through 
414" O.D.} see Nos. 20, 30 or 40. Cutters 
for plastic also available. 




Enclosed Feed Tubing Cutter 

No. 105 — 14" thru 1 14" O.D. 



Grooved rolls for 
close flare cut-offs. 
Onfy 5" long! For 
copper, brass, aluminum 
tubing and thin-wall conduit. 
Fold-in reamer. Spare cutter 
wheel in handle. 




Buy RIDGID Tubing Cutters at your quality 
Hardware Store, and be sure to see the other 
RIDGID Work Saver Tools from The Ridge 
Tool Company, Elyria, Ohio 44035, U.S.A. 



RIDGID. 

I PS Ridge Tool Subsidiary 
Emerson Electric Co. 

ISMlSnSON 
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NEW FREE BOOK DISCUSSES 

HOW TO SELL 
YOUR INVENTION 

If you have an invention {whether patented or 
nil patented) that you believe has commercial 
value, our Free Booklet entitled “How to Go 
About Selling Your Invention" may help you 
save time and money. 

We are specialists in representing inventors and 
submitting their inventions to manufacturers. 
We work with scores of manufacturers who are 
seeking new products or new product ideas, and 
we therefore know which firms may be inter- 
ested in your particular invention. Our service 
is designed to do all those things the average 
inventor lacks the knowledge or facilities for 
doing, or does not have time to do. We prepare 
your sales letters, folios, duplicate drawings, 
handle correspondence, select the firms. 

We charge the standard commission (on sales) 
and a modest fee for the submitting service. 
This fee is refunded if a manufacturer buys 
your invention through our efforts. We are a j 
nationally known concern with an impeccable 
reputation for ethics and integrity. 

The Free Booklet we have prepared especially 
for inventors contains such information as cur- 
rent royalty rates being paid by manufacturers, 
discusses many types of inventions, the possible 
market for them, tells the effective methods of I 
presenting your invention for sale, whether you ! 
employ us or do it yourself, and outlines how • 
we may be able to help you. 

You can obtain this booklet “How to Go About i 
Selling Your Invention” by mailing the coupon \ 
below. And if you wish to write us for comments 
on your invention, please do so. We make no 
charge for consultation. But please do NOT 
send drawings or models. Just describe the pur- 
pose and nature of your invention. Mail the 
coupon to K. O, Kessler, Pres., Kessler Sales 
Corporation, Dept. D-511, Fremont, Ohio 43*120. 

Ww are welcome lu ask your lawyer, Wfll Hank. Chamber 
of CjitiiDEtifp xo carefully check on our repulaliun for J 
hones ly hncl fair-dealing. 

r MAIL THIS COUPON 

* Mr. K. O. Kessler, President, Dept. D-511 I 
: Kessler Sales Corp., Fremont, Ohio 43420 * 

j FteASp mail mf a copy of yoar Yree Booklet "How 
1 to Go About SeJUnur Your lnv^utitiu/ r [| la understood I 
| that this dutf not obligate me in any way to Ur$c your i 
. Service. 

I ! 

I M y N n m t . ■ - * * - - ■ ..**. P I 

I I 

1 Stree t Add this 

! City State.*. -Zip. f 



DRIVIN' WITH DAN 

fCotiEtnuerf from page 45J 

race drivers. You might want to read Auto 
Editor Bill Hartford's story, Wow I Become o 
Rating Driver in Three *'£ asy" Lessons (page 
86, Jon. '71 PM)* 

Q. ts Don Pmdhomme's new Indy racer consid- 
ered a roil or funny cor?— Ferry Hawking Sfock- 
b ridge. Go. 

A* I'd call it a "funny rail. 1 ' 

Q m t hare a 1971 383-c. i.d. Dodge engine- If 1 
were to put headers on it would I gel any in- 
crease tn gas mileage? ff so, ofaoul how much? 
Would a racing cam increase this gas mileage?— 
Harold Mack , Austin , Tex. 

A* Td guess it would increase the mileage, 
together with the headers, if it is a mild; 
grind. But, one usually changes driving tech- 
nique with these modifications, and the net 
result is poorer mileage together with better 
E.T. from A to 8. 

Q. Are McLaren cars aft awed to race at ie Mans? 
If not r why not?— Corr/e Byrd, Lyonia, Alieh. 

A. The McLarens do not manufacture a car 
that qualifies under existing Le Mans rules. 

Q r On the SFP March 7TTs fhe front s potter stkks 
out and above the nose of the cor. Wbof is the 
advantage? Would this sort of spoiler he good for 
on Indy-fype cor?— Doug Huffines, Atlanta. 

A» There ore many theories on front and rear 
wings. I personally think the March concept 
is excellent. It enables the car to have mare 
wing area and less angle of attack for a 
given amount of down force, which pays off 
with less total drag. It does require a more 
complicated structure to support it though. 

I think it would be good an an Indy car. 

G+ What would you say is the fastest American- 
made car on the rood today? My guess is the 454 
Corvette.— Neif tfe rulings, Detroit, 

A* I would agree with you* 



It yep have quaflmns on racing, high -performance emdf 
tv try day driving *«firuquei> send ih*m #o "Drivin wifh 
Don/’ t/r> Popular Memenk*, 224 57ih $l r Now 

Tort, NY, 10015; Oufr^ioni eonnof h* *r*iw ete-d hy lit- 
dividual Qu*llrnnf OP n>ainl*n nn<» ond repair 

should bo addrttttd fo fh+ Auto Clinic (set p<jQt 20). 
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Find yourself in the Air Force. 
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Train NOW to operate earth-moving equipment. The Construction Industry is Booming! 
You can earn top money in this last moving, action-packed field. Universal Heavy 
Construction Schools lets you train at home or in the Service — in your spare time — 
followed by practical training at school owned facilities. Write for FREE information 
today. Don’t delay! Accredited Member NHSC, 



'MAKE BIG MONEY" 

OPERATE 

HEAVY EQUIPMENT 

• CRANES • BACKHOES * DRAGLINES 

• GRADERS • TRENCHERS * BULLDOZERS 

• LOADERS * SCRAPERS • CLAMSHELLS 



APPROVEO FOR VETERANS AND INSERVICE PERSONNEL UNDER NEW Gl SILL 



UNIVERSAL HEAVY CONSTRUCTION SCHOOLS, DEPT. PM 

1901 N.W. 7 Street, Miami, Fla. 33125 
Please p r jnt For Immediate Information Phone: (305} 642-2332 

Name Aoe 




Address 






City 


State 




Phone 


Zip 
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Him your car 

into a snowmobile. V / (»' 

Get Atlas Weathergard f 
snow tires. - 

Atlas Weathergard snow tires are just what you 
need to make tracks this winter. 

That’s because they have a wide tread that digs deep 
A tread that gets you going, keeps you going. A 

Atlas Weathergard tires run quiet, too. You won’t m 
hear that annoying whine on dry roads, where you 
do up to 80% of your winter driving. V . 

And Weathergard tires can be studded . Which 
helps you get the extra traction you need on hard- 
packed snow and ice, V 

Atlas Weathergard snow tires. Built with the 1 

strength of Atlas. — 

Atlas tires, batteries and B JQk 9 

accessories are sold at 50,000 \A#c AT Li p Dfl A p 
leading service stations. TfliwyjH| j JI'L ■■■. %Tr,[ fruta Hi G u 5, rw v r I * 1*’ I Uyft 




Snowthrowers: 
‘winter fun' 
machines 

By GERALD KRATSCH 

OU MAY LIVE in an area of the 
1 country that has only two or three 
heavy snowfalls a season, along with 
intermittent snow showers. Or you may 
live where it T s not uncommon to record 
100 or more inches in a winter. 

But wherever you are in the snow belt, 
getting rid of the white stuff as quickly 
as possible, with the least amount of time, 
effort and energy is the object of the game. 

In the last year or two. manufacturers 
have gone to greater horsepower on their 
snow-removal units. In our 1968 survey, 
makers reported some 16 7-hp snow- 
throwers and no 8-hp machines. This year, 
a half-dozen or more 8-hp units have been 
added. 

Prices are up, generally across the 
board, for snowthrowers this season: 
(FIgoae turn go page 52} 



STOPPING ' DRIVEWAY BACKACHE" 

prompt* most of I he snOwthrOWEf 

sales, laleit Gilson Brother* Co, 
mode! lobeve, 5270} is oompo^l— 
ir't only 18 inches wide=©nd ii 
powered by 4-hp motor, For heavy 
drifts. Toro's top-of- the- line B-bp 
fwa-ifqge model [right, 4509.95) 
tot* o iwoth fully 32 Inches wide 
ond tosses the snow 30 feet. Toro 
now offers seven different models 
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Do business with the company 
that sells more gasoline than 
anyone else in the United States. 

We make it easy for our Retailers to get started. With low 
investment requirements. And financial assistance when 
necessary. 

We train, with pay, while our Retailers learn. Provide 
on-the-job guidance to profitable management. Back them up 
with what it takes to build success: a great name, nationally 
famous products, powerful advertising, local promotions, and a 
travel card operation covering customers in all 50 states. 

In short, were in with you for the long pull. So it's no 
coincidence that 35% of our Retailers have been with us for over 
10 years. 

So if you want to get started in the service station business, 
or if you’re not satisfied with your present connection, why 
not go Texaco? 

See the local Texaco Representative or write to: Manager- 
Retail Sales, Texaco Inc , 135 East 42nd Street, New York, 

New York 10017. 
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SNOWTH ROWERS 

('Continued from page 50} 

There are price tags of $460 to $500 on 
the 7 and 8-hp units that cut a 26 to 
30-inch swath. But this won't stop buyers 
who prefer power to backaches, Snow*- 
th rower sales increase every year. 

The new throwers are almost evenly 
divided between dual and single-stage 
models. A dual-stage machine has a slow- 
speed auger feeding into a high-speed 
fan to blow (or throw') snow. A single- 
stage unit has a single high-speed auger 
or high-speed fan to throw snow out the 
chute. A three-stage machine has a smaller 




HAHN-EClIPSE Snow Giont (above. $305) weigh* 272 
pounds, flings mow 40 from a 24.ineh-w3de cut 

LAMBERT 3^hp rnadel (A, right, ST69.95) must be 
pushed, but it's not oH that heavy— only 112 pounds 

TORO 14-inch gas-power Snow Pup {B, right, $119-95) 

has p new drum auger arid paddle assembly thkl year 

JACOBSENS largest snow thrower (C, right, $460) is 
powered bv gn B-hp motor, weighs in at 275 pounds 



AMf POLAR BEAR fbdow, $4 49,95} hai 8 hp engine, 
sports o third slage to break ice-encrusted drifts 




“drift-breaker" auger at the lop above 
the front main auger. 

Most important is to fit the snowth row- 
er to the job — the size of your sidewalk, 
driveway area, the types of snow' in your 
area and average snowfall. 

Study the specifications listed in the 
accompanying chart. The maximum dis- 
charge distance reported for a machine 
represents what it will do with “average" 
snow (meaning the light, fluffy stuff). If a 
major part of your drive is hemmed in on 
both sides, figure how far you have to 
throw snow ahead before you get in the 
clear. Note **’» degrees that the chute will 
( Please turn lo jtajie pJl 



> 
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Stanley puts shearing action 
into its new Jobmaster' ' l Bolt 
Cutter. You cut threaded bolts 
or rod stock smooth — have no 
mashed threads or rough edges 
to file down. 



The holes, by the way. take 
bolts or rods up to 71 j t ," diam. 
t or open end cutting of chain, 
fence or long wire, use the 
nose cutters. But it does still 
more jobs. 



Stanley's Bolt Cutter casil\ 
bends steel rods ( upto Vi ''diam.). 
Quite a tool, for around $ 1 3. 95. 



STANLEY 



helps you do things right 
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SNOWTHROWERS 

f Cow tinned from page 52) 

rotate as well. Virtually all turn 180° 
permitting discharge to either side as well 
as ahead of you. 

There's still a place for the small, light- 
weight thrower. If you’re concerned only 
with clearing porch and steps plus a small 
walk area, one of the gas or electric 
paddle-type units will do the job* These 
lightweights are popular in areas where 
snowfalls are medium, but they're also 
used in the big snow country for clearing 
porches and even short driveways, par- 
ticularly after a ‘'snow shower. 11 

Homeowners with compact tractors 

(Pleflje turn to page 56) 




ARIENS tractor takes 32-inch-wide mow attachment 



SNOWTHROWERS AT A GLANCE 



Make and Model 


Typ* 


Stages 


Swath 

Width 

fin-J 


Discharge Chute 


Engine 




Sugg. 

Retail 


Distance 

(ft.) 


Rotation 

(degrees) 


Male 


Cycle 




AHll-Ckbinivri 

4-Hp Tracker 


IF 


1 


21 


5 40 


mo 


8&S 


4 


4 


S290 


7-Hp Tracker 


SP 


2 


26 


5 40 


mo 


US 


4 


7 


5440 


AMF Western 
Tool Div. 

1T60 -04 


$P 


2 


26 


30 


iso 


Tecumteh 


4 


5 


1359 95 


1361-05 


SP 


2 


26 


30 


180 


Tecum uh 


4 


8 


1419.95 


1362 04 


SP 


3 


36 


30 


180 


Tecum teh 


4 


G 


5449.95 


Arieni Co. 

^22003 Sna-Thr* 


SF 


2 


20 


30 


240 


teuton 


4 


4 


1290 


Pi 0002 Sno Thrp 


SP 


2 


24 


30 


2i0 


Lauson 


4 


6 


1360 


910962 Sno-Thro 


SP 


2 


24 


30 


240 


Lauion 


4 


7 


1400 


9TD954 Sna-tbro 


SP 


2 


32 


30 


240 


La u tan 


4 


7 


5430 


Atlas Tool it Mfg* Co. 

SN420B 


SP 


T 


» 


» 


180 


B&S 


4 


4 


S189 


SN72B 


SP 


2 


28 


30 


2T0 


Tecumteh 


4 


7 


1419 


Goto ns Div., 
FMC Cpi-p. 

Arciic 55 


SP 


2 


24 


30 


2B0 


Tecum seh 


4 


5 


1379 


Arctic 75 


SP 


2 


26 


30 


2B0 


Tvewntoh 


4 


7 


5425 


ilka Co, 

944 SnO-Flyr 


SP 


1 


70 


25 


180 


Lauson 


4 


5 


1249 95 


945 Soa Flyr US) 


SP 


1 


20 


25 


180 


Lauson 


4 


5 


1299 95 


946 Sop Flyr &$) 


SF 


1 


26 


75 


1 B0 


Lauson 


4 


7 


1499.95 


Gilson Brat. Co. 

55oaa 


SF 


2 


IS 


TO 30 


1 B0 


B&S 


4 


4 


5269.95 


5500 T 


SP 


2 


26 


20 40 


180 


MS 


4 


5 


1334 95 


55006 


SP 


2 


26 


20 40 


ISO 


MS 


4 


8 


1409 95 


55003 


SP 


2 


26 


20-40 


1 BO 


MS 


4 


8 


1429 95 


HuhvEclipic COh 

CH 504 5 


SP 


2 


24 


40 


1 B0 


8&S 


4 


5 


1340 


PH-5S4.6 


SP 


2 


24 


40 


mo 


Tecum ^eh 


4 


6 


1370 


CH 584 6 


SP 


3 


24 


40 


mo 


Tetumieh 


4 


6 


1385 


PH-5B6-7 


SP 


2 


26 


40 


ISO 


Tecumteh 


4 


7 


1399 


CH-5B0-7 


SP 


2 


20 


40 


mo 


Tecum seh 


4 


7 


1420 


Jacobsen Mfg. Co. 

51604 


Push 


1 


17 


10 20 


mo 


Tecumteh 


2 


2 


11 29.95 


51614 Sno BNii 


Push 


1 


)7 


10-20 


mo 


M D (elec 3 


_ 


2 


1139 95 


52003 Snow Jel 


SF 


1 


20 


30 


200 


Jacobsen 


2 


3 Vi 


1249.95 


52612 Imperial 


SP 


2 


26 


40 


200 


Tecumseh 


4 


5 


1374.95 


52625 Imperial 


SP 


2 


26 


40 


200 


Tecumteh 


4 


7 


S409 95 


52630 Imperial 


SF 


2 


30 


40 


200 


Tecumteh 


4 


B 


1459.95 


Lambert Carp. 

Hl-1308 


Push 


1 


21 


20 30 


ISO 


MS 


4 


3 


1169 95 


Hi 140 


SP 


1 


2? 


20 30 


180 


MS 


4 


4 


SI 99 95 


HS 1440 


SP 


1 


24 


20 30 


210 


Tecum seh 


4 


4 


1264 95 


HS 1540 


SP 


T 


24 


20 30 


2T0 


Tecumseh 


4 


5 


1294 95 


Nl-2540 


SP 


2 


24 


20 30 


210 


Tecum seh 


4 


5 


1379.95 


H5-27S0 


SP 


2 


2B 


20 30 


210 


Tecumteh 


4 


7 


1419.95 


Uiy Bo y Lawn 
Mower Co. 

RE 19-71 


Push 


1 


19 


40 


ISO 


MS 


4 


3 


1110 


DLB7T 


SP 


1 


22 


40 


ISO 


MS 


4 


4 


5190 


Montgomery Ward 

496 


Push 


T 


16 


25 


220 


Electric 






1 99.99 


405 


Push 


1 


IS 


75 


220 


Tecum ieh 


2 


3 


112 499 


495 


Push 


1 


18 


25 


220 


Electric 


— 


- 


1159.99 



Table contimiM on page 56 
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Any man with style enough 
to drink Old Taylor 
deserves his owi 



(We’ll show you how to build it.) 






OLD TAYLOR 

#i« 



UYU3R 



Mk.CH W* 



Haven’t you always wanted a great home bar? Old Taylor 
is offering a free 24-page booklet that shows you step by 
step how to build six different home bars. A corner bar. 

A closet bar. A rolling patio bar. Aft kinds of bars for 
practically any room of the house. These plans were 
prepared by the editors of Popular Mechanics 
magazine, Mali the coupon today. Offer void in states 
where prohibited by law. Offer expires 
June 30, 1972. 



S3 





















Build 



bar 



your own 



I^OUt^pW 

rtl b , fb* l*hV«k 



Old Taylor, Box 4865, Grand Central Station, N.Y., N.Y, 10017 
Please send me the free booklet "Build Your Own Bar." 



Name. 



Address. 
City 



.State. 



KENTUCKY STRAIGHT BOURBON WHISKEY, £16 PROOF, THE OLD TAYLOR DISTILLERY CO . FRANKFORT & LOUISVILLE. KY. 



NOVEMBER 1971 
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Make and Model 


Type 


Stages 


Swath 

Width 

(hi.) 


Ditch or < 


l« Chule 


inf 


ine 






Distance 

(ft.) 


RoPalion 

(degree?) 


Make 


Cycle 


Up 


Sygg. 

Retail 


Montgomery Ward {cant.) 

470 


SP 


2 


18 


25 


180 


B$S 


2 


4 


5259.99 


472 


SP 


2 


26 


25 


180 


BAS 


4 


5 


5359.99 


490 


SP 


2 


26 


25 


180 


BAS 


4 


7 


$399 99 


47 T fES) 


SP 


2 


26 


25 


180 


BAS 


4 


5 


$409.99 


476 


SP 


2 


26 


25 


180 


BAS 


4 


8 


$419,99 


* 79 (E$! 

MTO Product* Inc. 


SP 


2 


26 


25 


180 


BAS 


4 


8 


$474,99 


31 MOO 


Push 


1 


18 


30 


90 


Tecum seh 


2 


3 


SI 29 95 


311-210 


SP 


1 


20 


50 


)S0 


Tecurmeh 


4 


4 


$219.95 


311 220 


SP 


1 


20 


50 


180 


Tecumseh 


4 


5 


$229.95 


311-300 


SP 


1 


21 


50 


240 


Tecumseh 


4 


4 


$259.95 


311-350 . ES> 


SP 


1 


20 


50 


ISO 


Tecum seh 


4 


5 


$289,95 


31 1400 


SP 


1 


2) 


50 


240 


T ecu m seh 


4 


5 


$289.95 


311-450 : ES) 


SP 


1 


21 


50 


240 


Tecum i*h 


4 


5 


$349,95 


311 -600 


SP 


2 


26 


60 


240 


Tecurmth 


4 


5 


$349.95 


311 -700 


SP 


2 


26 


60 


240 


Tfttumieh 


4 


7 


$379.95 


311-750 (ES! 

Scare, Roebuck 


SP 


2 


26 


60 


240 


Tfrcumieh 


4 


7 


$449.95 


B1959 


Push 


1 


)4 


15 


100 


Electric 




— 


$130 


8)972 


Push 


l 


18 


15 


100 


Craftsman 


2 


2Va 


$130 


3248 


SP 


1 


20 


15 


160 


Craflsmnn 


4 


4 


$200 


8249 


SP 


1 


20 


20 


160 


CrafltiTinn 


4 


5 


5270 


82559 


SP 


1 


24 


25 


160 


Craftsman 


4 


6 


$330 


82567 

Simplicity 
Mfg< Co* 


SP 


3 


26 


30 


180 


| Craftsman 


4 


7 


$430 


558 


SP 


1 


2! 


20 30 


280 


| BAS 


4 


4 


$269 95 


652 


SP 


2 


24 


20 30 


2 BO 


BAS 


4 


5 


$354.95 


656 


SP 


2 


26 


30- 30 


280 


BAS 


4 


6 


$399.95 


742 


SP 


2 


24 


20 30 


200 


BAS 


4 


5 


$404.95 


643 

Toro Mfg, Co. 


SP 


2 


28 


20 30 


2 B0 


BAS 


4 


7 


$419,95 


31412 Snow-Pup 


Push 


1 


14 


15 


180 


Tecumieh 


2 


2 


$1 19.95 


31453 5 now- Pup 


Push 


1 


14 


15 


180 


Howard (elec.] 




— 


$139,95 


31 502 Snow-Pup 


Push 


1 


21 


15 


180 


Tetvmieh 


2 


2.5 


ST 39.95 


31302 Snowbound 


SP 


1 


20 


20 


270 


Tecumieh 


4 


3 5 


$219.95 


31660 Snow -MT II 


SP 


2 


26 


25 30 


200 


Tecumseh 


4 


5 


$309,95 


31760 Snow -Mi If 


SP 


2 


26 


25 30 


300 


BAS 


4 


7 


$449,95 


31320 Snow- Miff 

Wheel -Hart? 
Products Inc* 


SP 


2 


33 


25-30 


200 


BAS 


4 


S 


$509 95 


Pa fh maker 4 


SP 


1 


20 


20 


240 


BAS 


4 


4 


ST99 


Trail bln *er 5 


SP 


2 


26 


35 


240 


Tecumseh 


4 


5 


$359 


Trail blarer 7 

WHcamirt 
Marine Co. 


SP 


2 


26 


35 


250 


Tec u m &e h 


4 


7 


$409 


820 Bab -Col 


SP 


2 


20 


30 


ISO 


BAS 


4 


5 


$380.50 


820 A Bob Cot 


SP 


2 


30 


30 


1 80 


BAS 


4 


5 


$403.50 


1824 Bob Cot 


SP 


2 


24 


30 


1 B0 


BAS 


4 


7 


$456.50 


1824 -A Bob-Col 


SP 


2 


24 


30 


1B0 


BAS 


4 


7 


$479 50 


1628 Bob-Cat 

Yard-Man, Inc- 


SP 


2 


28 


30 


1 B0 


BAS 


4 


8 


$620 


7160 Snowbird 


SP 


2 


22 


20 


ISO 


T ecu rms h 


4 


4 


$260 


7090 Snowbird 


SP 


2 


24 


40 


240 


Tecum seh 


4 


5 


$350 


7100 Snowbird 

Key: ES, Electric start; SP, Se 


SP I 2 

ff-Propelted; BAS, 


26 

Briggs 8 5 


40 

4ral|ort; 


240 

ID, Black A 


Tecumieh 
i Decker 


4 


6 


$400 



SEARS 5'fip Craftsmen ($270) throws snow 20 feet 




SNOWTHROWERS 

( Continued from vaae 541 

have a choice of plow or snow thrower 
attachment. The plow will handle most 
light snows faster, but won’t do the job 
in heavy drifts or confined areas. At least 
a 6~hp tractor is needed for a snowthrower 
attachment; 8-hp or more is preferable. 
Don’t expect a riding mower, or “lawn 
tractor” (one that can’t operate tilling 
attachments) to handle the big snows with 
a plow attachment. 

Starting, even on below-zero days, isn't 
a problem any more. Winterized engines 
and electric starters have licked that. 

Self-propelled units have several for- 
ward speeds and, usually, reverse. Be sure 
you get reverse on a heavy machine — 
you'll need it. * * * 
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POPULAR MECHANICS 




If TV seems to have lost a little of its 
pazzazz, try watching on one of these new 
black and white Panasontcs. 

The TR-005 is straight from the Space 
Age. With technology to match. The 
5” (diag- meas.) picture is so detailed, it'll 
turn your head. While the set turns a full 
180° on its swivel-tripod base. 

Moving in another direction is the 
world’s only TV picture that pops out of a 
portable cassette tape recorder. 

The TR-003 gives you a neat 3" (diag, 
meas.) of viewing or terrific entertain- 
ment on tape. 

Or if you’d rather have the only FM/AM 
radio with TV tucked inside, that’s the 
TR-425R. It comes up with a 5" (diag. meas.) 



picture and the same portability as the 
tape unit. Because it also works on AC or 
its own self-contained batteries. 

But if big picture portability is what 
you’re after, pick up the TR-449BA. It gives 
you a full 9" (diag. meas.) picture. That’s 
beautiful from clear across the boat. 

Or bench. 

And last and least, is the world's tiniest 
TV. The TR-001 has a super-sharp 1 Vz " 
(diag. meas.) picture that will keep you 
enthralled for over 800 hours before you 
need new batteries. 

So if TV has you yawning long before 
bedtime, get one of the exciting new 
Panasonics. And have something to watch 
when you don’t want to watch TV. 



Maybe you’d find TV more exciting 

if your set was. 



TR-M0BA 










88 ffi 



Toughest 

oil 

in the 
block 



Any engine worth its power 
is tough on oit. Change to 
the 100% Pure Pennsylvania 
that's extra- re fined 
to take the rough stuff. 

Buy your oil the way 
you bought your car. Carefully. 
Wolf’s Head Oil Refining Co., 
Oil City, Pa 16301 



WOLFS 



Don't change 
your address 
without notifying us! 

To insure uninterrupted service on your 
Popular Mechanics subscription, please notify 
us at least six weeks before you move. 

h Attach your address label from a recent issue So 
the space provided below ... (If label not available, be 
sure to give us your old address, including Zip Code) 
2. Print your name and new address below (be sure 
to include your Zip Code). 




Mail entire notice to: Subscription Service Dept. 

Bdi No. 04$ 

hew York, N.Y, 1 0019 



Nsine 

New Address. 



Plea ic Print 



Cfty__ 

State. 



Zip 

-Code. 



HEAVY DUTY 




with specie! $7.00 gilt otter to 

Popular Mechanics readers 

10-DAY FREE TRIAL 
Lifetime Guarantee 

Brand New 4095 
1972 Model |qw 

Fits ordinary 110V outlet 
Not one • but 3 welding hoots 

I Wrlfl r brazo r wider or rut nauf L anythin? nude of metftl. No 

I ^perLonce nHCHiary. Follow ilotpta Iti-ilrutllw* 10 mafc* 
r« i'u is • on ear irnllcTi, farm and 3»*n equipment, bfcyclei, *p- 
til i.ifn ■■ ■ . rE i- M.ik- tamper*,. boot a, Furniture hundreds uf valuable 
jtrniF NOTHING ELBE* TO BUY! CamM complete with full fire 
-hinld. pick nr Hi C- 1 sJ 1 1 .. an I brailnc rndi. hear* duly rower cable*, 
s inrr l l cii*i :t:c twh QlliwhmtfM muad rlunn, fiui, euy-loHoHuv- 
hMu«irBiH Insmn-tlwi ■ : older. etc. Uiea standard U rr rod a to 
Weld iron. f\vv] t br**a h bralllr, iilurnlhum, Dlhtr nittiJj. Ncvr Im- 
prored HEAVY DUTY HrculL gift! more vtldlnf power. Gives 4 
ESmeft the hear needed to meH iou«hesl Iron, Plug* inle ordinary 
UoV outlet. a. WELDING HEATS , . „ Not jrat one as with other 
low cost model*. Uii "blah” Tor 1ou*h Jobi " medium' ‘ or Tetular" 
fuf lighter work, ThU important fcilur? Batts you money md limp. 
Mikes It Mu* si Mf Tor ffen t.Hrjf Inner s Co a Cart welding prufcislionally 
the fery f Irsi day. Pay* for ll^clf quickly. An cxrrllent Rift for any 
cmt-if. Loei IT'S AUTOMATIC: CgrrenL la turned ON when arc |g 
'truck. OFF when rod la lifted from work. Eliminates need for 
l * fonL swiirb. Speeds up wurlr, 

.M eri.E S on itiil JOU mw thla ad In Popular MefHnftiti 
nnd receive n i7 . 00 tlfi pick rn foremen? of "ioutli 
wfld " welding rods, Automatic arc striker, Weld 
w l lit "punli billion" ei*e. 

10 day MUSKY BACK GUARANTEE. You mu*t b * laLLitM or 
return for rcfuml. Bend only |2,00 md piy pOHLmin 818.95 pi up 
pOlURO when delivered of send I IS, US c»h, rnwk or money order 
for Immediate poatpaid shipment. 

WELD EX MFC. CO., Dept. W M3. b»k iitti, Him ton. Tens TTOli 



FREE! 



Sharpen Carbide 

2 DAY FACTORY TRAINING FREE, ON CAR- 
BIDE SAWS & TOOLS. PHONE COLLECT 
-FOLEY MINNEAPOLIS. (612) 789-8831. 
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This t*M 5J£' 
f r«c W**W» V™ 

JetcO Tr*«u« rlflai 



Made in USA 
Full 5 year Warranty 



Join America s exciting new hobby^Treasure Finding* 
These sensitive instruments work through dirt, sand, 
wood, water, and even rock with no loss of power, 
Quality engineered lightweight and fully transistorized. 
Operates many hours on an inexpensive 9 volt battery. 
Order Now... all models in stack. , r'rx; 



ONLY 



THE MUSTANG “330” 

Detects a penny to 5 inch 
sharply with "Sound off' 
speaker Very powerful, 
plete. ready to go. 



FIND LOST COINS, RINGS, GOLD, SILVER, AND RELICS. 
WHERE: SCHOOLYARDS, PARKS, BEACHES, OLD HOUSES, 
VACANT LOTS VIRTUALLY ANYWHERE. DETECT ALL METALS. 



THE SEARCHMASTER “550” 

Detects a penny to 6 inches. Has 
sensitive Vernier tuning for detecting 
fringe items. 







$69 

ONLY W%r 



95 



* 




THE TREASURE HAWK “990" . ~ 

Detects 3 penny to S inches and silver 
dolPar to 12 inches. Has view meter 
loud s pea ke r, se ns i t ivi ty sw itch, bat- 
tery tester, dual search loops. Power Jfr 



$ 



ONLY 



129 * 







TO: JETCO ELECTRONIC INDUSTRIES, INC. PM 

F, 0 , BOX 26 S 69 
EL PASO, TEXAS 

S enclose f -J-|2,00 shipping cost fur $ total — 

Rush me a 

O MUSTANG O SEARCHMASTER 

□ HUNTMASTER p TREASURE HAWK 

□ Send me a free detailed catalog only 



Name 

Address 

City State Zip. 

*T sxai residents Add S% salts. \»x 
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TO OLE £ SON 





A Carriage Chuck Mount 

For Your Lathe 



A DRILL CHUCK on a lathe carriage can 
be useful when your tailstock spindle is 
occupied by some other tool, or when you 
want to avoid juggling bits and chucks for 
certain operations. Or perhaps your only 
good drill chuck available has a straight 
arbor that cannot be readily adapted to the 
tapered hole in the tailstock spindle. 

The horizontal part, l ‘B" in the drawing, 
fits the toolpost slot of the compound slide 
and is clamped there by two Hie-18 bolts 
passing through it and bearing against the 
slot bottom. Moderate tightening of the 
holts to force the bar up against the under- 
cut parts of the T-slot locks it securely. Bar 
“B” projects beyond the slot enough to sup- 
port the vertical piece “A." In the model, 
two Vi -in, bolts, running upward through 
“B" and engaging threaded holes in “A,” 
hold the pieces together. Dimensions on the 
drawings are for an attachment to fit a 9-in, 
bench lathe. Vertical block “A” extends 
about in. above the lathe centerline. The 
Va-in. hole in this block accepts the Va-in.- 
diameter stub arbor of the drill chuck used. 
This hole coincides with the lathe axis. To 
position it properly, the assembly was 
clamped in the T-slot, with an edge of bar 
“B” pressed firmly against one side of the 
slot, and “A" (or the head of one of the 
bolts below it) tight against the side of the 
compound slide. The slide was set at ex- 
actly 90° to the lathe axis. 

The attachment shown is intended for 
drilling, reaming, countersinking and simi- 
lar operations using bits aligned with the 
lathe centerline and having opposed, or 
"balanced.” cutting edges. Light boring can 
be attempted with a boring bar or tool hav- 
ing ofTcenter action. 

No chatter trouble should be had using 
the chuck to hold a marker for scribing 
circles on faceplate-mounted work, or 
for cutting circles in cardboard with a 
knife-edge bit (the material being on a 
faceplate perhaps turned by hand). * * * 



By WALTER £. BURTON 



FIVE OF SEVEN attachment ports are short bolts. 
An optional eighth port it indicated a* "C" 



5 /l 6"-18 



CONSTRUCTION 

AND 

ASSEMBLY 



V 4 'V 20 x 3/4 



JR AS REQD. TO 
U IT LATHE 

FASTEN "C' WITH 
BOLTS OR BY WELDING 



FOR GREATER RIGIDITY 
ADD BLOCK "C" 

t 

c 

/ USt SETSCREWS 

I ✓ \ 



’7 
1 

r i 

t . 

> i 



1 


I 1 1 


1 


4 | 


K 

1 

1 


n J 1 

! 1 i 


Jj 


j = 
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POPULAR MECHANICS 



Read what two of America’s foremost car experts say about 



NEW 
NRI HOME 
TRAINING IN 
AUTOMOTIVE 
MECHANICS 

After more than two years in preparation, NRI 
presents what are considered to be the most up- 
to-date, comprehensive and easy-to-learn home 
training programs in Automotive Mechanics. Not 
content with simply paralleling what others offer, 
NRI commissioned one of America's best-known 
automotive writers* to prepare the training ma- 
terial . , . then asked two of the country’s fore- 
most car experts to act as consultants and 
“critics" of the courses before we presented them 
to the public. 

Here is what “Bill” France has to say; 

“I’m very pleased to find that someone has 
finally developed a home training program for 
mechanics that's right up with the times. The new 
NRI Master Automotive Technician course for 
mechanics is amazingly complete and seems to 
cover all major aspects of today’s complex cars. 
Certainly, a man with an NRI diploma in auto- 
motive mechanics is well on his way to a solid 
career in a field where his knowledge is in de- 
mand. The texts are great, and the equipment you 
get is top-quality — and essential. This program 
promises to make real mechanics out of men seek- 
ing a solid profession.” 

Tom McCahill is equally enthusiastic: 

“This baldheaded bearcat has been worrying 
for years about the condition of our automotive 
repair industry, so it's a great relief to see a 
highly qualified school like NRI come up with 
home training that should do much to help ambi- 
tious guys become top mechanics. It either takes 
a lot of years of dirty hands or a comprehensive 
training program to come to grips with car repair 
and know what you’re doing. NRI has done it. I 
particularly like the way the use of essential 
equipment is worked into ‘bite-sized’ lesson texts. 
After over a quarter of a century in this busi- 
ness, I'm beginning to have some hope about find- 
ing good mechanics again — I’ll just look for an 
NRI diploma on the repair shop wall.” 

£ H'tHianj H, Ctqksp, author of NRI mechanics training , Aa* 
H'rifcitfH i.' i fl r ! ft two doleu Otitrtanditift Fio-u kst on automatin' 
subjects. and ft an hern Editor of Technical Education Book* 
for McCraw-Hiil Book Co., including The McGraw-Hill 
AutomoJi re Mechanics St Ties. 




NETS TWO AUTOMOTIVE CONSULTANTS - 
Tom McCahill, America's foremost automotive 
editor /critic, with William H. C. France * Presi- 
dent of NASCAR and the International Speed* 
wap Corp., at Air. France's famous Speed wait. 



Two Training Programs Offered 

New NRI training gives you a choice of a com- 
plete, Master Automotive Technician course for 
the man interested in seeking a full or part-time 
career in this well-paying field ... or a shorter 
Automotive Tune-Up and Electrical Systems 
training program for the man interested in doing 
much of his own repairs or simply learning more 
about cars. Both courses include — at no extra 
cost — training and diagnostic equipment essen- 
tia! for both education and car care. 

In the Master course, you receive ten pieces of 
auto service equipment, including a dwell-tach- 
ometer, timing light, complete set of tools, a volt- 
amp tester, an ignition-analyzer and assorted 
gauges. Tune-Up home training includes eight 
important service items. 

If you’re not moving ahead in your present job, 
or want to turn your interest in cars into a solid, 
well-paying career, take a tip from Tom McCahill 
and Bill France and look into the wide-open auto- 
motive repair market. 

Mail coupon for full details. 

TIVE DIVISION, Washington, 

No salesman will call. 

In Ciinndu write: NRI Canada, 330 
Pro£ri*5t* Ave„ Scarbrouirh, Out. 



NRI AUTOMO- 

D.a 20016 . 




NRI AUTOMOTIVE DIVISION 

3939 Wisconsin Avenue, N.W. 
Washington, D C. 20016 




946-111 



Please send me your new Automotive 
Mechanics catalog. I understand there is no 
obligation, No salesman wiM calf. I am interested in 
□ Master course Q Tune-Up Course 



Name. 



J*gG_ 



Address^ 



City_ 



_Statc^ 



JZip _ 



ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 
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tivcfcHw a Ud». New! virtually un- 
breakable. Makes thin, straight 
cuts. No need to protect the edge 
when you carry It in your toolbox. 




Circular Saw Blade*. New! No need 
to change blades when you eba nge 
materials. Goto in 6W?' h 7', 0'and 
1CF diameters^ to fit most saws. 



Satwr Saw Slades, Universal: ¥** 
shank saws, coarse grit tor fast 
cuts, fine grit for smoother cuts. 
Make pi urge cuts in life, cut small 
circles. Also available in 4* and 
6', W* shank. 



Rod Saw. Thin, round blade cuts 
in any direction. Ideal for contour 
cutting. ■Reversible for extended 
life. Ten-Inch length fits standard 
hacksaws. 



Remington “Grit-Edge” Saw Blades Have NoTeeth. 

They’re Something Else! 




That’s right, "GRIT-EDGE” blades have no ordinary saw teeth to snag, 
break or dull. Instead, an exclusive process permanently bonds tiny tungsten 
carbide particles to each blade. “GRIT-EDGE” blades are inherently safer 
than blades with conventional teeth. "GRIT-EDGE” blades cut almost 
everything, including things ordinary blades can’t touch. They're designed to 
cut extremely hard or abrasive material. And they last up to ten times longer. 
They can cut glass, cement-asbestos, tile, fiber glass and the hardest metals; 
make smoother cuts in veneers and laminates; help you do jobs you couldn't try before. 

In fact, a low-cost "GRIT-EDGE” btade can do jobs that used to take expensive industrial 
cutting tools. See the "GRIT-EDGE 1 ' blades 
at your local hardware dealer’s now. 



dnuujyus mat. useu lu iii vc mu. 

f^mingtoti (aUPQHj) 



' ’ H«n-"cti]»” ir-ide-m-irki or 'R#«irn|ifln iu#m iftC. 

TIM OuPtanl MJl IE J tridimiHL af £ , I. du d* Nitncwn t C*. |Ik.), Mid* ift U. 3 A., U. &. Fit*ni 3.0ja r 4sg. AppPKniani. P*ndift|. 




The end V 

of hot taste. / , 



Sterling tobacco is blended by an exclusive 
process to smoke cool and dry right to the 
bottom of the bowl. Sterling — A cool Idea* 




™S&\J\RE?ORJ*VER, 



fT BENDS' IT CUTSI IT STRAIGHTENS! 

W1REFORMER is a simple, precisian nutlc, vise- 
held fool u£ inmimciable use*. Make vour own peg 
l*oard hooks, clamps, handles, b races, brackets, tic. 
—any shape you want. Forms an eye uE 3- lb* in- 
side diameter (just right for any nail, screw, or 
boll up iu ihat size), Even uses coat hanger wire. 
Niq pliers ueetletl. WJ REFORMER dues the work 
with ilie pressure of one linger, Straightens ihe 
wtie if yuu make a mistake. Cuts ihe wire just 
where >uu want it. Forms any angle, art or circle. 
Bctuh both ri^hl and left. Tool is case hardened, 
plaid, with a plastic handle. Fits iti your pudel. 
Complete instruction*, illustrated brochure show- 
ing many things to make. 

SOLP ONLY AY MAIL MONEY E\CK GUARANTEE. 
Four dollar bilk will Ret you doc, or wild check or money 
order for just H e p ay tharga. 

VINKEMULDER TOOL CO. Dept. M-Ii 

2321 tits 1 1* Dr., S.E. Grind ftipidl. Mich. 4»5tt 
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SOLVE 
THESE 
PROBLEMS 
FOREVER: 

iTicr 
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the key 



to your future! 




locksmith 

a : 



Add to your income with easy — 
spare lime earnings— cash in on the nationwide 
shortage of skilled locksmiths. Quickly step into a 
highly-paid position or a business of your own. 

Age, education, minor physical handicaps don't 
disqualify you, EARN EXTRA MONEY EVEN 
WHILE LEARNING. Study at home, gain PRAC- 
TICAL experience through complete illustrated les- 
sons, Professional equipment, locks, etc., included 
with your course. 

LOCKSMITH I NG INSTITUTE 

Div. of Technics! Home Study Schools 
Oept.tlltHll, Little Fells, N.J. 07424 
LktfnlUl by H.L stale O# EdlKatfcm^ Accredited Member. 

Mitral Hen* Study Council ; Stale Dsplomj; Apprcvgd tar UHfcrinr. 



<r^ 4#?3 





Everything 
necessary: 

KEY MACHINE 
leeks, picks, 
tools— supplied 
with course. 

State Approved Diploma 




LIKE THESE MEN 
LEARN AT HOME! 



I now have my own shop 
„ . * with plenty of wefk. 

Wm. A. Ternefti, Sr* 
Ossining* N.Y* 



During my training period 
e ** I earned $ 160 - 

G, Funes 
New York, NY. 



I turned to Loeksmilhing to 
supplement my pension 
upon fefiremeni. 

David Osborne 
Sydney, N.$, Canada. 









Think it’s the "gr tratesf\ 
$500 . . . earned while 
study rng. 

Ernest C. Young 
San F/a fiasco, Cat if. 



- *- *• 



HURRY I MAIL THIS POSTAGE- FREE CARD) 

* cur ©ur. nwlKflft **»*! expert — -* ^ 
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YES, send me free 
information on 
opportunities In 
Locksmithing 

Mail me sample lesson 
pages, details of the crit- 
ical need for locksmiths. 

I understand there is no 
obligation on my part 
and no salesman will call 
upon me. 




Name. 



o Address. 

a 



City. 



-Zip_ 



State 

□ Check here if eligible for Veteran’s Benefits. 






NEW home training in 

COMPUTER 
PROGRAMMING 

Get orr-computer experience 
as you team in spare time 




Gain practical, working 
experience in program- 
ming the language of 
the computer 
(COBOL), as you train 
at home with new NRI 
course in Basic Data 
Processing and Com- 
puter Programming. Al] materials needed in- 
cluded: flowchart worksheets, charting template, 
IBM punched rds, printer sparing charts* coding 
forms, data sheets Your programs actually proc- 
essed into IBM 360 and “debugged" by you. You 
train in the NRI tradition of quality 
education, at surprisingly low cost. 

Write NOW for FREE CATALOG. No 
obligation. No salesman will call. NRI 
COMPUTER TRAINING, Washington. 

DC 20016. 





90-111 



NFU COMPUTER TRAINING 
3939 Wisconsin Ava.„ N.W. 

Washinglon, D.C. 2001 $ 

Please send me your new Computer Prog ram- 
ming Catalog. No salesman will call. 



-Age- 



-Stflte- 



^Zip_ 



Build 



Save $120 or mor 



New SUPER BRQNC 



Ride this stormy, husky, brg- 
performance Super 6 rone I Earn 
up to $20 per hour as you as&em 
ble kit. Compare VT-7 features 
with any: Big 7 h.p. 4-cyde 
engine, automatic load sensing 
torque converter and big 21 k 
12x8 rear tire, You get super- 
UK f lota lion-plus gut-power 
for sand, mud, snow and 
slopes' Shock- mounted 18* 

$.50*6 front tire gives easy 
handling, easy ride. Cush- 
ioned 2-man seat has heavy 
duty shocks. 2 pairs folding 
foot pegs . 0 ption £ r EXCLllS i VE 
e let. sta rt r lights, etc. Other kits, 
$169.95 up. Satisfaction Guaranteed, 



VT-T only $ 269 M 




Write for FREE 
Folder today! 



HEALD.Inc. 

1 I.P.O. B-px H4l r 

B* nton 
Midi. 49022 





lSAND-0-FLEX 
CONTOUR 
SANDER 

ELIMINATES HAND 
SANDING on carvings, pacture 

Irames, gun slocks, beads, flutes, curved and flat 
surfaces. Indispensable for furniture TefimsIiiiiE- 
Usd on metal, ft Ml 1-be r^ass, plastic or ceramic. 

A ME HIT ABRASIVE PRODUCTS, INC. 

201 W MmvM, Catptoft. CalHomia 00224 



ORDER TEST KtT BY MAiL *fS ts 

0 brush 6" 1 pnd 4 sbrffiivc r-ol ill toils Tot 

Injurs of sanding. Adapltrs lit V** drill w fc*nth 
motor. Ho. C.O.D.'s. Add $2.00 lor pc&t&Re. 

FREE Horn* Workshop Brochure 



NEWS BRIEFS 




Race driver's roving home 

Like thousands of spectators who drive 
motor homes to auto races and other sports 
events, Mario Andretti, world-famous driver, 
has acquired a specially designed Winnebago 
to use as a home and lounge before and after 
races. It has a custom-built lounge, bar, 
airconditioning. TV and 110-volt generator. 




New downhill racer 

The SPV (Super Performance Vehicle), a 
molded polyethylene sled, is guided by left 
and right-hand friction controls. Price is 
$24,95; Wooster, Ltd., Wooster, Ohio. 
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Join 

Jerry Lewis 

in the most successful 
money making segment 
of the entertainment industry. 

MiniCinemas-abig 
money making business. 




Jerry Lewis started the operations of Network Cinema 
Corporation in September, 1969 in order to develop 
his automated mini theatre chain throughout the 
United Stales and Europe. Since that time. Jerry Lewis 
mini cinemas has become the fastest growing theatre 
chain in the world. This phenomenal record is a strong 
endorsement ol the Jerry lewis Cinema concept. 

Before the end of 1971. over 100 Jerry Lewis Cinemas 
are scheduled to be opened and operating. The very 
near future should see the company meeting its pro- 
jection of 2.500 theatres throughout the United States 
and Canada. 

The story doesn't stop there. Jerry Lewis Cinemas is 
now directing its attention to Europe. Mini Cinemas 
will soon be introduced in Italy, England, France and 
West Germany. 

WHAT tS THE JERRY LEWIS CINEMA CONCEPT? 

In the past, theatres ware built at tremendous costs 
and required high operational overheads which made 
it impossible to operate profitably in smaller com- 
munities. Now, Jerry Lewis and Network Cinemas 
Corporation have developed the newest concept in 
motion picture theatre design. 

For a relatively small investment, you can build or 
install intimate, luxurious, comfortable theatres with 
sealing capacities between 100 and 350, utilizing the 
most efficient, technically advanced equipment . . . 
superbly engineered tor automatic, push-button opera- 
tion . . showing the finest pictures for the entire 
family ... an entire theatre can he operated by as 
few as two persons; low operational overhead; readily 
accessible sites in prime locations, away from con- 
gested tralfic with sufficient parking facilities; show- 
ing the best black and white and color features pro- 
duced throughout the world, all planned lor BIG PROF- 
ITS from the theatre operation PLUS EXTRA PROFITS 
from concessions of candy, popcorn, soft drinks, etc. 

FOR COMPLETE INFORMATION CALL COLLECT 

,,,752 6622 

on MAIL COUPON 



YOU WILL BE GIVEN IN OIPTH TRAINING BY EXPERTS 

Jerry lewis Cinema personnel have had many years 
ol experience in the motion picture business. They 
are professionals . . . real estate evaluators and ne- 
gotiators , . theatre operators . . . film buyers and 
bookers. 

IF YOU CAN PRESS A BUTTON AND MEET OUR IN- 
VESTMENT REQUIREMENTS, YOU CAN OWN ONE OR 
A CHAIN OF JERRY LEWIS CINEMAS ANO MAKE 
BIG MONEY. THE COUNTDOWN IS ON. Out ot the 

original 158 areas set up in the United States only 
58 are left to he awarded, but hundreds of individual 
theatres are available throughout the slates. There 
are still choice territories available and they will be 
awarded to Area Directors in the following states: 
Ark., Cal., Del., D C., Ga., III., Ind., la., Md., Mass., 
Mich,, Miss . Mo„ N M , NY., N.C., 0h. ( OkL Pa.. 

S C.,Tenn. r Tex., Va., Wash., W.V., Wis, 

INVESTMENT INFORMATION 

Minimum cash investment for an Area Director is 
550,000, which includes the cash we require for your 
own Jerry Lewis Cinema. Your Cinema will be used 
as your Showcase and in addition will return a sub- 
stantial profit to you. A portion of the above invest- 
ment refundable upon performance. 

For ONE Jerry Lewis Cinema -Cash investment re- 
quired by us is SI 0,000 to $15,000, depending upon 
seating capacity of theatre. Additional working capital 
needed. Balance may be financed. m ^ 



r i 

| N ETWORK CINE MA COR PQRATION P™ I 

| $05 Park Avamja, New York. N Y. 10022 j 

| Please contact me for an immediate t 

I appom Emenl 

j MY PHONE NUMBER tS*. I 

J l am interested in: (please ctieek one) * 

■ Area Director „ , .One Cinema j 

! Name I 



Address 
State — 



X'tY- 
. Zip - 



■UWDRK CUfUACftW. - MTKWU T*J&0U*Alfi3 W5MM AvfNUE NfWTQPU ft i i®2i - WIST CBAjr SHfS Of PCI ' IflttUYl Of TNI STA1SJL A ’Ml *004 J 
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’when you ui» this famous il lustra t*d itop-fay-itep 
guide that shows you 



Ngw- Whether Veu're 3 B?|inntt or Pm 
Mechanic— You Cin "&rtiie Through" JUmasL ANY 
fltpair Job on Any Popular Mike tw-tg&S-lflTT! 



MOTOR’S AUTO EEPAIR 
Manual shows in 3 iep- 5 >y- 
step words and pictures all the 
f&ctc>iy-apprimd repair pro- 
cedures YOU 1 !! ever need for 
Axing practically ANY part of 
ANY car listed here- 1M5 -1971. 

OVT ft 1,000 BfG PAdlS- 
OVffl 3,000 PKWRiSl 

This GIANT NEW, 1971 
edition covers everything you 
need to know to fbe almost an y 
car model from 1 9G5 through 
1971. Over 1,000 giant pa^es, 
Over 3.000 pictures Hun- 
dreds of "Quick -Check" 
charts. 55,000 essential 
repair specifications. 



fore him. And if vou rt a top- 
notch mechanic, you'll profit 
from 1 be limr-savlng and work’ 
cuumg procedures you'll find. 

The MOTOR MANUAL makes 
almost every opera tinn on any 
car — from VQlhwiten to Cad- 

l lilac- as easy as A-B-c! 

Eliminates trial and 
error - saves you time, 
work and money. 

HND NOMQNtY 
Try MANUAL of OUR. 

See lor yourself why U S. 
Armed Forces, Schools, and 
garages everywhere "swear" 
by MOTOR, Just mail the 
coupqn. Try MANUAL for 10 
fid] d&ys FREE ! If it doesn't 
pay for itself in those 10 
day^. lust return it and pay 
nothing, owe nothing Mail 
the coupon AT ONCE to | 
MOTOR Book Dept , P. O- J 
Box Z3I6.F.D n. station. New I 
York. N Y 10002 J Schools, 
Bookstores write for dit- I 

tOUElU ) 



TR 0 UILE SHOOtEft buie* 
Heir if** «,*W Car Tf*rti*i 

Trouble-Shooter seelloa 
& detailed trouble-shoot - 
mg info thruout help pin* 
pomi 4.30Q causes of car 
trouble: transmissions, 

brakes, engines. electrical 
systems, much more! 



OVER SVt 
MILLION 
COPIES SDH] 



Over 225.000 service fc re- 
pair facts. 

FLU3 Adjustment Ta 
btes, Tune-Up Charts. Tables 
of Measurements and Clear - 
ancei. Overhaul in a and Re- 
placement Facts. Carburetor 
Adjustment, etc. Special 
Trouble-Shooter Section and 
detailed trouble-shooting In- 
formation throughout help pin- 
point the cause of any of 4.200 
car troubles in a jiffy. 



MOTOR book Dept., Dnh C01X 1 

P C. 2316, F O R Stalion, Hmw York, M.Y. 10022 
Please send me the Manuals checked brlcw for ten I 
days free examination: m 

B MOTOR 1 ! Avt» Repair HMhI. tlO-H I 

HQ TOR'S Aid* E H1 ir« 4 EliKSrical |IC.M. | 

If f am not fully satisfied. I will return the ship- 
ment promptly and owe nothing. Dr I will keep it I 
and pay the total price in three monthly install- 
merits, plus a small shipping charge. [ 

n 1 want to save 5 hipping charges. I enclose pay- 
^ merit Jn full, you will pay shipping charges. £ 
(Same return privileges, refund guaranteed. j 



Some Offer on 
MOTOR'S AUTO ENGINES 
4 ELECTRICAL SYSTEMS 

3,300 big pictures, Clear text 
explains how parts work: 
principles in- 
w vpived, design : 

construction: 
■J \' maintenance. 

Cdv ers ah pa rt* 
, ; ni engines A 

entire electn- 
* - cal yys(pm. Fof 

‘ .■ FREE trial, 

check coupon. 



r TRY * c 

fORTEN 



City i State 



Please initial 



It's Like Having Auto Factory Experts 
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STOP!! 

START 

Learn at home in your spare time 
with this all-new CIE 
Electronics Laboratory Course. 

* You’ll perform 242 exciting experiments using authentic 
electronic components actually used in industry > 

# You'll be qualified j or many opportunities in broadcast- 
ing, computer technology, ami the aerospace industry . 

That's right. Starting from “scratch'* you can now learn 
Electronics in your spare lime. Prepare for a “sky*s the 
limit 1 ' future without ever leaving your own home. 
Cleveland Institute of Electronics h as developed this 
course especially for the beginner called, "Electronics Tech- 
nology with Laboratory. 11 You will learn faster and better 
than you thought possible with ClE s step-by-step AUTO- 
PROGRAMMED 1 lessons. You star* with simple, easy- 
u>~ understand fundamentals. The 161 -piece Electronics 
Laboratory enables you to perform 242 fascinating elec- 
tronics projects! You work with modem, space-age com- 
ponents including an integrated circuit, transistors, silicon 
diodes, a microphone, earphones and DC motor. 

Earn an FCC License 

Completion of this course qualifies you to earn a Federal 
Communications Commission License. The FCC License 
is government certification of your technical skill in elec- 
tronics. We are so certain that this course will successfully 
prepare you for your FCC License examination, wc will 
refund all of your tuitkm payments if you fail the test 
after completing the course. 



Stop and think— aren't you worth 
more than your present job pays? 



Start preparing today for a 
high-paying career in ELECTRONICS, 




Get Started Today 



For a better, high-paying career, take the first step now. 
Mail the bound-in, postpaid reply card or coupon below, 
or write: Cleveland Institute oF Electronics, 1776 East 
1 7t li Street, Cleveland, Ohio 443 14 





New Job with 40% 
More Pay- + 'C1E train- 
ing gave me the tech- 
nology 1 needed to un- 
derstand many of the 
electronic concepts I 
never dreamed I could 
learn. The material is 
very effective.” — Joe 
Perry, Cambridge, Mass. 

New Promotion, 
New House,, New 
Camper — “Only six 
months into my CIE 
{raining, 1 got a 207c 
increase in pay and a 
promotion. Before finish- 
ing the course, I passed 
the First Class FCC 
License Test” — David 
Ferreira, San Diego, 
California. 



i 

^^1 | Clai/wiand of Electrphlca 1 

| I 17?S Mat 1?cn S^^aec C eva an.d.Q^io d4i1d j 

Please send me two FREE BOOKS describing 
opportunities in electronics with details about the new 
j ’Electronics Technology with Laboratory" course. 

j Name Age 

£fl \£*a pwu 

I Address^, 

I rjty Stalfl 7 ip 

APPROVED UNDER NEW G. L BILL 

If yau served on active duty since January 3t 
1955, or are in service) now, check box on 
coupon ioi G. !. Bill mlormaiion. 

f □ Veterans and Servicemen: 

Check here for G. I. Bill information. 

j Accredited Member National Heme Study Council, gg 

I I 
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PROJECTION 
LENS 



SWING UP DOOR 
GIVES EASY ACCESS 
CHANGING LAMPS 

COOLER- 
BURNING 
300-WATT 
REFLECTOR 
LAMP 



MIRROR TO 
LENGTHEN 
light PATH 



HEAT 

ABSORBING 

FILTER 



LENS 






PHOTOGRAPHY 




COOLER, QUIETER SLIDE PROJECTORS from 
Kodak are made possible by a new high- 
intensity projection lamp that puts out as 
much light as older bulbs on almost half as 
much power. Made by GE, they have their own 
built-in reflector (photo at near left) and are 
equal to 500-watt lamps while drawing only 
300 watts. The result is they bum much cooler 
and permit the use of a slower-speed fan to 
dissipate heat. The reduction in blower speed 
in turn eliminates the high-pitched whirring 
sound characteristic of earlier projectors. To 
provide a longer light path for the new bulb 
without increasing projector size, the beam is 
reflected around a corner by an angled mir- 
ror. as shown in drawing at far left on oppo 
site page. The virtually silent Carousel pro- 
jectors come in seven models, ranging from 
$79,50 for the simplest to about $220 for 
those with such features as remote control, 
seif -focusing and automatic slide sequencing. 



LOW-COST "WATCHDOG" CAMERA, devel- 
oped by Kodak, uses inexpensive Super-8 
movie film and is cheap enough- — less than 
$200 — to give small businesses and even 
private homes protection against burglars 
and other intruders. The special time-lapse 
camera, shown being mounted in a hidden, 
soundproof housing at near left, can be set to 
take stop-motion pictures at rates of one 
every 1 *4 seconds to one every 90 seconds. 
For example, exposing one frame every 12 
seconds compresses 24 hours of surveillance 
time into one 100-foot reel of Super-8 film. In 
addition to programmed time-lapse inter- 
vals, the camera can be triggered remotely by 
self-tripping detection devices. Two models 
— the Monitor for 50-foot film cartridges; the 
Analyst for 100-footers — can also be used for 
hobby and research time-lapse photography. 







VERSATILE NEW CAMERA from Canon can 
take 40 different kinds of interchangeable 
lenses and more than 180 accessories. The 
F-l 35-mm single-lens reflex has shutter 
speeds up to 1.1000th of a second and 
comes with a 50 -mm, f/1.4 lens. Fitted with a 
motorized drive and a 250-exposure film mag- 
azine (center photo at left), it can make 
rapid-fire sequence shots at the rate of up to 
three a second. The motor is powered by a 
small, portable battery pack. A special servo- 
operated clip-on prism head, also povrered by 
battery pack (near left), provides fully auto- 
matic exposure control, even during rapid- 
fire shooting. Camera with standard lens is 
$500. Motorized drive, film magazine and 
exposure control are $345, $250 and $280 re- 
spectively. The Canon F-l is sold by Bell & 
Howell, 7235 North Linder Ave., Skokie, III. 
(JVetr in Photography continues on rape 74 } 
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Announcing— 

The Popular Mechanics 
Index and Shelf Wrapper 

Here's a great idea that will 
multiply the value of your back 
issues of PM. Reserve your 
copy now! 

Want 10 find an article on roofing your 
patio? Building a power hacksaw? Making a 
portable hilge-punip for your boat? Where to 
buy a keyless chuck for your drill? What the 
owners themselves think of the Buick Opel? 



Your copies of PM are chock-full of such 
information. PM publishes literally thou- 
sands of ideas and items each year. Sonic- 
times, though, it can be frustrating to find an 
exact article that you recall appeared several 
months ago. 

The new PM Index and Shelf Wrapper 
solves that problem. Each of those thousands 
of items which appears in PM throughout the 
year is not only referenced, but thoroughly 
cross-referenced as well. You can find any 
article you want in seconds! Or you can find 
all the articles on broad categories such as 
auto repair, electrical wiring, plumbing, pho- 
tography and other subjects at a glance! 

Best of all. the Index is bound into a hand- 
some wrapper made of heavy board. The 
wrapper precisely encloses the 12 issues 
which are cross-referenced in the Index, and 
makes a beautiful and useful addition to your 
bookshelves. 

Reserve now your copy of the 1971 Index 
and Shelf Wrapper listing and cross-listing 
all PM articles published throughout 1971. 
We'll rush it to you just as soon as it becomes 
available in December. 

The entire handsome package — Index and 
Shelf Wrapper — is yours for only $ 1 ,49, 

Write for your copy today! 





Popular Meek onto. Dept, PM 2 A, 
224 W. 57th S*., 

New York, N.Y, 10019 
Rush me, just as soon as it 
becomes available, a copy of the 
PM index and Shaft Wrapper. 

I enclose check or money order 
for J1 .49. 



NAME 

ADDRESS 
CITY 



STATE ZIP 
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Von Schrader offers y ou 
three mays to a growing 
income in youroum business 



Here^s your opportunity to have your own very 
profitable business One that offers a service 
badly needed in the homo, in offices and public 
places, A business inhere hen* much you earn 
depends largely upon you. It's an opportunity 
to be yOur Own boss. Free from JayOflS and 
work restriction S, Free to work any number of 
hours you wish. And you don't require any 
special skills or large investment. 

Already thousands of men have gained 
financial independence and personal 
satisfaction ol taring this service, Yet the 
demand is so big— and growing so fast— I hat 
your opportunity for success is belter than 
ever before. 

If you're a man who wants to work— but in 
his own way— see if you don't agree that wtial 
you are about to read is an opportunity you 
can’t afford to pass up. 

Wall -to-wall carpeting, 
upholstery, walls; 

3 great needs for 
on-location cleaning 

Nothing enriches a room like wall-to-wall 
carpeting. Every year you find it in more homes 
at every income level. Then there are oil the 
public places with this carpeting. Places like 
motels, hotels, restaurants, banks, offices, 
theaters, slores, cocktail lounges, hospilals, 
reception rooms, etc. 

Since this carpeting can’t be sent out for 
Cleaning there's* a real Opportunity Tqj 
on- Iota liqn cleaning services. It's faster, easier 
and inexpensive to clean carpeting on the 
customers' 1 premises. 

This same opportunity exists for upholstered 
furniture. <l p s faster, aasnsr and costs less to 
clean upholstery on-location. 

Now. consider wan and ceilings. Cleaning 
them with a bucket and sponge is slow, tiring 
pnd messy. People will welcome a service that 
does a professional job of cleaning quickly 
and without mess- 

3 Von Schrader Detergers: 
each does on -location 
cleaning at its best 

With Von Schrader Detergers— professional 
cleaning equipment -you'll do on-locslion 
cleaning ihai wins repeat customers . . . make 
as much money part lime as many people earn 
full time . . . enjoy a steady, dependable 
business of your own . . . watch your income 
grow to where you are financially indepcndeni. 
Every home, every building, ere a potential 
source of income. 

You can Start yOur Dn-Eocalicm cleaning 
service with any one, two or all three Von 
Schrader Detergers, 

Carpet Deter^cr. Cleans SO deeply and 
completely it helps restore natural beauty 
— even revises color. Fast drying. 

Upholstery Deterqer. Caves deep-level cleaning 
to every inch of fabric upholstery and 
Synthetics. Leaves furniture looking fresh 
and new. 

Wall Deterger. Washes walls and ceilings 
6 times faster (and better) than the 




Von Sthridar Carpel Demerger. 

CIe d fl & £0 com pltf tcly 1 1 lh elf! & rc 5 tOffi 

natural beauty. Fast drying. 




Von Schrader Upholstery Octerger, 

dvos deep-level cleaning fo lapric 
upholstery a nd synthetics. 




Von Schrader Wall Dtlcrgcr. V*' fishes 
wall? ana ceilings 6 tun es fa ste r (and 
belter j than hand method. 




buckets nd -sponge method, Cleans easily 

wilhout any mess. 

Von Schrader si antis for |he best in 
professional cleaning equipment, as if has foe 
over 35 years. All our Detergers are 
I igtn- weight end easy to operate. Proven 
reriable and profitable for thousands of users. 

You own your equipment 

As a Von Schrader Associate you are your own 
boss. There'S Ho contract to Sign, You pay no 
fees, dues Or royalties. Work out of yOur hOmft 
pert time or full lime. Hire heip as your 
Customer hsl grows. (Many men slart by 
worKmg evenings or weekends while re laming 
their regular jobs.) 



You get supplies 



Each Oeterger you order includes supplies and 
accessories, operating instructions and 
promotional material. You can go after 
pn-lpcaiian cleaning business immediately. 

We II help you get started 

Asa Von Schrader Associate your success is 
Ouf success. So we'll help you every step of 
the way, That includes Irec Consultation and 
Special business- building materials. 

Very small investment 

You can have your own on-location cleaning 
business for an investment so small it's hard 
to believe. Send for complete information. 

No obligation. 

READ WHAT OTHER MEN ARE DOING 
WITH VON SCHRADER DETERGERS 

Carpet: "Averaged $1000 a rfiOnlh Spr 12 
months.”— C.E. NevrJ'ie. “Grossed $3-0.000 I he 
first yea r."— Fa Ihcr-SOn Team, Have *H 3 of 
your Detergers. Earned $2500 in one week," 

Less 

Upholstery; “One day I di-da 5135 job. Best 
week was $500/"— C- tambert, " a We passed 
over the $45Q mark in five days,"— 7- E, Bayfor 
Walls: “Earned the price at Oeterger with the 
wiork I did She past week."— J. Hews. J " I work 
just 2 or 3 days a week. Best month was 
$1200.”—/ H. Jchnspn. “Big motel chain 
delighted with cleaning results and low cost." 1 
-£ Hofsf 



FREE BOOKLET TELLS W AMI COUPON TODAY 




10 n 2 place, Racine, Wis, 53403 

Please send complete mtarmatNon on the Von Schrader Deterge rtsj 
I have checked: □ Carpet □ Upholstery Q Wall 

Name 

Prese n | Oku pa bon 

Addratfe 

City 



■ 

I 



.State 
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New in Photography 

(Continued from page 71) 



DOUBLE-DECKER CAMERA BAG solves the 
old problem of trying to find small acces- 
sories that get ail mixed up with larger equip- 
ment at the bottom. The bag is divided into 
two compartments. On top is a shallow one 
for film, filters and other smaM items. Under- 
neath is deeper section with lift-out tray for 
cameras and lenses. Either one can be opened 
without disturbing other. $29-95, Spiratone, 
Inc,, 135-06 Northern Blvd., Flushing, N.Y. 



TWO-WAV MONOPOD 

turns magically into a 
tripod when you need 
steady support. Collaps- 
ible legs store in lower- 
most section and fold 
out to form a tripod 
base. Handy for working 
in tight places, the slim 
support doubles as light 
or mike stand. Made by 
Miida, a 60-inch three-section model is $16.50; 
66- inch four section model, $19.50. Ace 
Photographic Supply, 132 Ipswich, Boston. 




^ ** LL : MOiJ ! iT c 0LUMN for Durst enlargers is designed to give 
added rigidity for sharper prints. It also simplifies the making of 
D'gger-than-normal blowups since the easel can be lowered 
to the floor without disturbing the enlarger. Called Uniwall, it 
fits Durst A600, DA900 and L10QO enlargers. 

Another accessory, cal led Da noroll, is a roll- 
type negative carrier for strips to 100 feet 
long and 70 mm in format. Crank moves 
negatives through enlarger. Uniwall mount 
is $80, Danoroll carrier, $110. They're sold 
by Ehrenreich Photo-Optical Industries, 623 
Stewart Ave., Garden City, N.Y. 

YOU GET AUTOMATIC FLASH CONTROL with 
the new 35-mm Canon camera at right. As 
you focus on your subject, the lens- 
coupled diaphragm opens or closes 
to give you the correct flash open- 
ing for the particular distance you’re 
focused at. Ingenious system elimi- 
nates your having to make calcula- 
tions and set diaphragm manually. 

Called Canonet 28, the rangefinder- 
type camera has 40 mm, f/2.8 lens 
and hot Shoe contact that does away 
with flash sync cord. Sold by Bell & 

Howell, for $124,50 with clip-on elec- 
tronic flash. $89.50 without flash. 
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The battery 
you only buy once. 



In a world where the products you own are constantly wearing out, 
the Exide/ Willard GO' battery may seem too good to believe. 

For GO* is guaranteed to last the life of your car. 

Guaranteed in writing. As long as the GO* battery remains in the 
car you bought it for, it will be replaced 
absolutely free if it ever fails to 
hold a charge. 

The GO* battery has 
been torture -tested for 





reliability by every 
reasonable means. 

Not for just a year or 
two, but year after 
year in the laboratory 
and in cars like yours. 

The result is a 
source of energy so 
dependable that Exide 
and Willard can confidently 
guarantee it for the entire 
life of your car. 

Ask for the GO* battery at 
your service station, parts store or 
repair garage. 

Call this number, toll-free for 
the one nearest you. 

800-631 1971 

iv*w Jersey, call wo-wa-astfij 



WOflLD LEADER IN PACKAGED I'Q'At'l 

We guarantee 

it for the life 
of your car. 



© hxite Willard 
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POLLUTION 

FIGHTERS’ 

NEWSLETTER BY SUSAN MAZUR 

RECYCLED CANS AND FIBERGLASS are being 
combined to make a honeycomb-type panel 
to roof a section of the world'* largest atom 
smasher at the National Accelerator labora- 
tory in Batavia, III. Cans were collected from 
youth organizations, schools and can manu- 
facturers in the vicinity, then sent to the 
laboratory's machine shop. Here each panel 
it made by removing the lids from approxi- 
mately 1 000 cans and placing them upright 
between two 10*foot equilateral triangle* of 
fibergiats. These 'sandwiches* are being used 
to form a geodetic dome over the lab's 
neutrino building. The cans ore also function- 
al jn preventing glare since their shiny inte- 
riors collimate sunlight, 

GREAT LAKES POLLUTION CONTROL and 

elimination of pollution there by T975 will be 
sought by the United Sfqfes and Canada through 
a formo/ pact. The signing is expected by the 
end of ibis year. 

Objectives ore.- common water quality stand- 
ards for boundary wafers; construction of treat- 
ment facilities for municipal, industrial and other 
wastes; prevention of oil spif/s in the Great lakes 
and ertab/ishmenf of a Joint response center 
which will be alerted in case of a spill ; reduction 
of phosphorus discharges; elimination of mer- 
cury and other toxic metals; control of thermal 
pollution; restriction of radioactive discharge and 
pesticide wastes; compatible regulations in both 
countries governing the types of ships using the 
la Ices and controlling their po fen fiat pollution 
activities. 

Cost of the program will be shared, with the 
United States absorbing most of the financial 
burden since industrial development on the 
Canadian side of the lofcet is for less than on 
the US. side — 90 percent of the pollution in 
Canadian waters drifts in from the United States. 

"GRASS" FROM TIRES? The Goodyear Tire & 
Rubber Co. of Akron, Ohio, is developing o way 
to convert old tires into artificial grass. First, it 
strips wire beads from tires, then shreds the 
tiro* into thin strands less than on inch long, 
blends these with a rubber-base binder in a 
concrete mixer, and pours the mix on the ground 
or onto a slob. Goodyear researchers say the 



materiel hardens overnight, is fungus and rot- 
proof and can be pigmented any color during or 
after mixing. Some suggested uses are highway 
median strips, playgrounds, patios, poolsides 
and paneling (the material has o noise-deaden- 
ing quality). 

STYROFOAM-LIKE CERAMIC, said to be pro- 
ducible of 3 cent* per board foot, is being 
made from recycled gloss battle* and caw 
dung. Professor John D. Mackenzie of the 
University of California, los Angeles, origi- 
nator of the as yet unnamed product, claims 
it is a heat and noise insulator, impermeable 
to water and gas, nonflammable, odorless: 
also that it can be painted, glazed, drilled, 
sawed, glued or nailed. He says the ceramic 
can be used for shingle, cinder-block and 
brick replacement; roof and wait insulation, 
water pipes, lightweight containers, acousti- 
cal tiles and wall partitions. The ceramic Is a 
mixture of 5-1 0 percent powdered dung; 90* 
95 percent powdered glass, 

A POLLUTION TEST KTT tor young people 
eight to fourteen years o Id is available from 
Fnvirco, Inc., Northbrook , Ilf. Equipment includes 
test tuber, dropping bottles, funnel, magnifying 
glass, microscope slides, parts for assembling a 
smoke trap f a Ringhmon smoke chart , nonharm- 
ful chemicals and an instruction manual with 
suggestions for doing experiment with materials 
found around the home. Fnvirco bos even in- 
cluded report forms for mailing observation* to 
government officials. The price is 59.95 p 

AIR POLLUTION MONITORING m New York 
Stale is being done campfelely automatically by 
the Department of Environmental Conservation. 
Data from electronic measuring equipment in 
eleven unmanned vans is scanned by a central 
computer in Albany to pfot ihe course of eon- 
taminonfs and local variations in air quality. 

THE OIL SPILL INFORMATION CENTER at Santa 
Barbara, Calif., has broadened its scope from rfs 
original concern with local oil pollution o f the tea 
to a global concern for our marine environment. 
Documentation and bibliographic materials ore 
available ; write the University of California , 
Santa Barbara, Calif . , 93106. 

DO YOU KNOW about some action being 
taken to fight pollution that we don't know 
about? In your community? On the job? Tell 
us about it. Write Enytronmenlal Editor, 
Popular Mechanics, 224 West 57th St., New 
York, N.Y 10019.. *** 
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DVtSOM 



Brake lining by 



FT. COM nuo 



Raybestos Manhattan 



GOOD REASO 
for 

GREY-ROCK 




wow!* 05 

e^iV 



Hr 'I'ani III «*n. iTprJfF* |--ni*v >=■ ■ vDH-.,i 

r n, a. , LEARN & EARN IN SPARE TIME 

\ - NO NEED TO GIVE UP YOUR PRESENT WORK! 

LEARN TO UPHOLSTER ANY VEHICLE 9 „ CU!r( ,„ 

ire it id simt ruunsrt r turn wrTH i«vt »«n cm. n tm wism 

JuNT FJhiP mnlrfc IKt. arpjyins l.r*4 0+ MpbmllU^n^ .n 5-p+r* 1"-n* — 

1*1** l^*ti Jftpgr >3*m thjxp. ,n ™*f .fT"-.*** r-r jury IFr.p! »«f tn 

idd Id j'jliP ihii.u-T - F LrrfiJ-.ij v jrrin m 1u>' lim* Trl! 1 CAM 

PAY VDU R PftfJf l TS UPTfil Ati 

rUMNIM KITS ^CLUDIQ H LTV 
*U H*MP TCKM.S1 a ni - ^ 

t^Fn mtjrilfiFd ujIi-' J*ni lipH* 

bOllTi, pfii>rs fcui>*j 

t hnt ■ f 1 i[ , i ^ m nr) l*fidJMj POOt M- 

lift*rk, ■*!?.-• gl+H. cHlTTHori^j 

fc IuMmu — Alt THIS ■*,%■□ 



«*W. AwiT. ■Jp^c'-il* ‘V 'MtJfutt 
(A LM-i ir*im *ol*t F^£hr -in yow' ow-f* 
M&mt lor 1^4- l-"Ch pr-.t*!*, j fid 
ttfft Of# l^'l flbuloui {-Unit ■*!*■/ 



NO AUTOMATION 
LAYOFFS’ 

t I K L FQUCATION . If 

NEE-DID! liHDAiOLI “ 1 

HOW ' :■*•: * ■ ■ j h 

PR O F E S S-i ON A L *■*'’ «- J 

Afiti ,. j i‘ -*■><•<- _ '■Hi 

4 a i :■ r-r- nil i it* -thoi? 
nMrt&h’il you' vian *-iJ • 
ALWAYS 'll* n fl+n-.l nH good Imwi 

»r mil- 

C L E. * N . L IGHT WO*tK’ '■ i p-T a *■. 1 
FUSS C-H MUSS 1 NO B'O IN VLSI 
ME. r NtiOL D Aaln (ht, :■* 
cuit^n’-'U-irYg »c cipa^i i £*■■■ er-f 
Fi|li4-fj T— H r '>04 jf&U £** +J*« 
pr.rt* ■-* L Yny |fl prfeji 

n-*n hnur* f:r jTJMr nwm Ihhi i 
i.nd *. Nii r.’-ii" - f% »ifFryll'i»r * 

f >u 'iff:! I iprl k !*■■*■! infl-Hl | p 

HHY1 j | 



SPECIAL Qfffl 10 faults 

IfAUS CXl T1P4.L TGeLi I tnttr. 

Ww*T *1 *1" it *■ 4 a *"■ 
t-npulilipi ci#IP pfinfc ^rkifc 
*4lf74iuB-i4 ^ne! *»<# tffin» --r 
E-,iwp*p I r*n k h -1 pFKi iliiriir 
■F-f A 1J I Irp.nir^ - It'*’ 

Hth >■ >»fii*F*1» 

r«.ld|Fp i F^".- -Lr^O" trj-dud 



l r ■■ - l A UP I 15 

p*r- . it i & h i 
— - i HI r _p| 1 1 . w 

MIA SURE h h! EJMUTM 1 H hi|' 
Lie insTsucnnhi Ann is a:’ 
iMrjflifEO to issur k &mowA 
■H flUfO IftHULSTEPOT 1 | 



In tij fl 

|pui trgdrtlH M* 

A U I vhd| r uu 



l» CET JTIiTU l IWU MttlUTKm 

SENP IN COUPON TODAY ! 
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24‘tfedtl $) a. 95, J 5" Mod* I *9.95 



Above hits have carved wood hull, 
metai fittings, mounting stand and 
step-by-step instructions. 

SATISFACTION GUARANTEED 

At toy and hobby stores or by 
mait add 50C- Outside U-S-A. add 
$1-00- Catalog 25c- 

SCIENTIFIC MODELS. INC. 

340 V SnrV * r Arc BulcFtj K4r£Mi. H J. Q fttl 



OLD 

RADIO SHOWS 

Comply ah»ws! All rummerciBls 
include]! $ u h jj fUtte* Whistler, etc. 
Meal Xtiius p? i ft. ttk'ft 
Far complete lint tend ;‘3^ (o; 

SHEPARD RADIO COLLECTION 

fez 40S1 , Torro(ice r California 90510 




FIX CLOCKS, WATCHES 

FU H fu» -i PROF, 

It! Fasc iinciar new 
KvruJlttPuk hy ii'tflifr 
Tf snei all H. JlarfiF 
lii^es ywi kunwl- 

vijszx skilled witch - 
puKet* lejrn. 

OVER 200 I L L til ST R * - 
TIONS i\m* lirtw |hi tik5 1 L 
JudiFn, di.il*. FTlfUll, in it In 
tinrlDpf.ileiPi* — -reHofcEn; oltl 
iiLtjceinfliii^ in nuNfem ruts 
rte:m i timeni^-tj, etf. 

INSTRUCTIONS COVER merjf iwpmitr witrii 
hellE clork, chimes. KfitmiFailirrts. i-urknai, efflr> - 
day ueliriEL *ml flam fie clthki, II ji ndtoouk 
yoy whtf* i ei til j v Viiriri . . . wik're t.j lend 
"m erJIim '' \m rir-fotm ;ic wh-jJta-ile |>ricvs 

a* Imiinm estpailcfi! 

Friends i Lad I y pay SS to «0 fi#r rent win i 
cherished liioente^s. Try the IJAXUUOl^K 
OF WAT CH AMI rUK’K Itt: MANES Hujh 
m)j ulus :jo* hind] tar, mi lo-da* mo n- 

fy-lurk (TitJtrjhUT EMERSON BOOKS. Ire., 
Dept. 562- T. 251 Weil 19 St.. New Y&rk. 
N. Y. 10011. 
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A new. unusual gift item and dis- 
tinctive conversation piece. An 
impressive 5500 gift to amaze 
your friends as it appears to be 5 
it 00 packs of £1 bills ... a real 
SI bill on top and bottom . 
beautifully embedded in clear In- 
cite ...7x3x2% inches in 
size . . . this perfect, useful and 
decorative £500 gift is yours for 
only $25.00. Send personal check 
or money order for 48 hour service. 
JO-BAR ENTERPRISES. INC.. 7940P 
Florence Avenue, Downey. Cali- 
fornia 90240 



HOW TO MAKE MONEY 

doing easy art work 

TP’-FWv llru^ mi n 4 ci,ti’hsrK with vyrnrfl, r^n 
rind nr ccloi hlleILfip with hru^h. rtf, 

if Vcu ^-an ak« -LmgbV Nnv ea^ 

iT)i?-R tLi'i^a . YkV £ t-’l I ytra Itru/v nnrl vvh rr*> tn 
^■■11, i"ji-.h-ln rlRtu JiwnyT WnwX Full «r 

rmiL-. Fnr fri-x’ inflWfmllftR. K*rnl nvll .Jirl- 

xinmm'irt erurlniw. 

KAPCO, Dtp*. Oi-3. P.O. Soi 72*, 

Hollywood, Coiif. 7002 B 




PERMANENT 

MATCH 

AMAZING 
INVENTION 
SELLS 
LIKE MAO! 

XjiuhLN up ttr 13,i n n »* time 
,1 1 1 l.;i i i a ■ t L I .- riH‘ Lilt hb t -l I i l»^Y cfIIL lit I t* 

*1* I Sf* »*! iSide . UDd TTOKti ! — li'A l il . * i rta 
' U'lViM.l' yvhu It. MAKE BID f'R-Q F I TS . 

Show in fi LriSblv. r^l|mu-w'ikr|wrft. in stm e-i, 

ml n.'t *1 . Livehi- fiirLorl^s. ^elh un ^tcrhl 
I >. ■ i SI.4JHF 1 1-ri E l-5 i r law w h$ I I *. pnee-- 
rfjNLI 4M.: $ | 4 . J ,% Tr>i M 

E-llF-^P lor I Li r,Un.. ii hhumnlt-?, Ul lifh. 

CatalMj af 10D at her f»t Hf(vi irtdudrd 

lrt#E 1 inJt Company, l)ntt PP-I|l fc 
t S . < iimplhel Ui e : f bn Hi ifllff-l'. 




WHAM -O- Hf=£L Cf>. Pfl S»i Hk- -,- C;. I 




WESTERN HftXG 

,12 CAUSER 
SPECIAL FACTORY 
QFFEBI 



USES 



POWDER CHARGE 



Tn>i irruA boro dwn stwoii .IS ci> 
ItHl bulMU l-tu Ly IiHJ, tf nj 
m* R CO; * 3 Un V W -|I 

Irka Uw F-l-id S 1 n- ^ Irifli. gr^. jrJ llii- 
Weclern >n style-, but p Her Ted baft and 
■cLon aHo#x Dus low pic* »H‘ &m\ bMtai 

f RriiFft in iLfurkfed' StyiiM-K SCQCk; uviiroll 
Devnino pfalfli AOmi, Kinu^y H * Fr^iion 
case tit laffi* cal piiloij; ■Cryr , *-s *4ti SO tleei 
boIMn*- gLdfci.ikiliWd 3 *rtd UOQ fa 

a UFC CO» WJ*. P 4 tf 24 -A UkliJn, CifiL ilia 2 




'fbwennastej' 

•eVtlHFUL . SI LEHT . ACCtfflATE 

"Since 1948" 

WRIST 
SLINGSHOT 



Wosl powerful 
wrill slingshol to 
Ihe wOfEdi With 
*f isl lock Supporl 
dl Dealers or write 



SILENT . ACCURATE 

RiNfitmiW, 






: pa i p 



WMAM-0 MFC CG.. PC BOX lfi-R S»n Sir.- » i C 4 I 1 F ?I7.^ 



MIND TO MATTER 

OR 

HOW to MANUFACTURE ind 
MARKET YOUR IDEA 
HrGH flUAL-lTY, HARD COVER, 

CLOTH IOU 10 HDDK 
BY WILLIAM W. MILL, 

Sacetisful Mdnufaihr&f ' 

STEP-BY-STEP V 
PROCEDURE FOR 
PUTTING A PROD 

UCT ON THE ■ 

MARKET, FROM IDEA r = :*■ 

TO THE RETAIL STORE 

Send Check ar Money- ^^iCTUM 
Order in amount Df 58.95 
to Killcresl Enterprises^ 

4005 Colorado St. Low flRj 
Beach, Calif. 90t14 — Cal. '*£- v 
Residents — Add 5% salts tai «iu 
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COMPLETE SPECIAL INVESTIGATOR KIT 

* BACCE * CARRYING CASE 5775 

* SPECIAL 1.0. CARO ONLY ** 

Fir*! Iimi' iPW-r iiPInr^ij 1 }<|'.;,.F«-AiKJ-cm4< [ C V|tP 
1 iM 1 * | H'{- Jc 1 1 J 1141 . I thctllUf " i?r 

M4Jlifti|y -liJfll iilvE'T lift! I IIP ill H-XTift hva vj- 
mrki-l fn>i LEWP l.y frivaju hillI special 
rat" 1 h rLl'^ JiLthttfrUir ihj* ftarfJJnff €■***; lXU 
S i'. L, ii* *1 1 J.irniii.Hj ftuttnily, EUrtn Knw. S*tl> 
iTfrtJWTi <: uji 1 ..i.itiiJ uh irmn^ij. rrl'uncl. rf3i,pv 
J. ~ ' Hi I ’i ■ - "! ft ■inivUknv . 

WESTRORV SALES CO.. D, D, Depl- GK-39 
P- 0. Bo* 434. WestbLtry. N Y. mSQ 




USE THIS 0 00 
HANDY DANDY 
STORAGE IDEA! 



Hardy Dandy* a Tt plastic caps that Irntfh 
nnto 1 pt^hnard nnd hottf quarltr-twu! 
iMt, such as used fur baby TobiI. Suu^i *- 
tifns fcf FREE JARS in pvm pacH^i^. 
N i>! hi n • tirHi-r fur istori n • wsriuNip ^up- 
plits. part*. small %M\h. kiUfifn aril 
ftrvusrhuld it? ms. hfifehy supplies. Samptr 
pn?k 10 far (I * Tar S3.5D * 72 h< r 
SG.fW * 144 frvr Si I. SCI. Caps Mu 

jart, Pa&paid U.S.A, N ■ C.O D.'s. 

WICKLIFFE INDUSTRIES. 

Kci JB^.PM-lT.Wictilrffc.Ohio 44092 



SWISS COMPUTER WATCH 

Multiplies, 

Divides, 

Calculates 

(top ] 

watch anil 1i inter Ij 
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Irnee ^r. Humi jm b-wni \t\- 

i i;i]3iily. Alu Etop ^ikh, r hrono-graiih. 

ti’lenirter 4nd lacho meter. Fully g unran ■ 
lend-. IJ. li.sv. t-sunL ti i=if[ ttv%. Shde Hull 
WAttrh-m.4s. (.add TSc KandUnOI 

Johnson Smith Co. 

Dept. 1011. 3&Q78 Automation Drive, 
Ml. C I cm e ii s, Mich. 41043 





HENLEY’S 

20+h Century Book of 
10*000 Recipes, For- 
mulas £ Processes 

J-ImJi' L> -I lA f'ii 1( fi 4-ii lil'JlL*-- 

11CH 3 1 OTrUt-UI# 1 ftfuf rlUnr 
J FI ruiTHJll LftlJ Jim! tnHiw 

Hon an you 
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EMBASSY SALES. Dept. PM 16 

Box 67. East Elmhurst. N Y. 113SS 




The pipe that never 
foses its coof. 




ICirsTen J s e* elusive radidEOr stem 
Earnes Ehe smoke . makes il 
milder . . . cooler, li also [raps 
impurities »nd el lows you lo 
remove moisiure with a 
flick of 



posEpaid. 



imported aged 
MetfiEerranean br>ai. 
Hand Pinish*d vul- 
canile bn Order your 
KiffiTtfl pips and you'll 
heap your cqq\ rprtver. 



PIPE CO-, INC. t 

| Depl PM 1 IPO Bo *522 7. Seattle. Wo SB 1Q7 | 
| Please seod ma vqut T9?icaiar&^ s^ow-ng j 
| all of th« Kirtlen Pipes and ACtaSSOnes. j 



Name_ 
j Street— 
I City 



_SlaEe n 




BIRD 



l.uu-ky. Ehp anuizinyr Tijm mat newr 

■■ i ■ ■ i ■ - ■ ii> i nii J uki pui a srtapus cf u-p- 
LiT in fninl ftt 11 i u i and T.vjiEi 1 ! i ^|i j ]f U#- 
Mis ftLft lUWl uii and di*n n 
Imn Hhaicr— drinking mvayli k*s-p^ rmh- 
IfIiie hi-- hn-Jld e it Tkhiip- MAKE BIG 
MONIy. Shi , w idjrtqr tu mendre. nviph- 
1-h>i k. [ft i iif j :j|i Ii> in >lftrei«. nfflrb-K, tavern k. 
tT-ylaur^icit k. .SolL» hkr sl J El|e! «y fi| . J",n 
rffi-ll, Vflur lew ce*t : 1 dUr- $4.90; 3 

dat, 426.S0: 12 dor. 590.00 JSixnpS* 
41 Ml W-- pay i^Plap^H, Unh-r lOdi^l 

Lakeside Ce, Orpt pe-lli. eeoo n. 

Campbell; Chicago, III, 600 4 S, 



USE ZIP CODE 
WHEN ANSWERING ADS 




TOO STYLES FOR 

WIDE ^ 
FEET &m 

and HIGH INSTEPS 

EE to EEEEE Only 
Sizes S to 13 wBn&w 

b/ien odlv Coii>jia , l H 
dieii r work $ho*4 
1 ho r reolly fit. 

Top GuOliFy, pop- Nfll ; 

wior prices. Money- in ill 

bark guotoniai, 

kSfile Today for FREE CATALOG 
HITCHCOCK SHOES, INC- 
Hmjnjm 2 & -j. Mass mo 



MAKE PERMANENT REPAIRS 
TO HOME, AUTO AND BOAT 
WITH SUPER TOUGH 

FIX-UP KITS 

From Radiation Technology 
Each FIX UP KIT only 

j $3.98 each 

RA0GRCUT ATM The Auto & Boot Repair 
Compaynd — Only $3.98. Repairs metsS and 
fibergias dents in minutes. Can uve hun- 
dreds of dollars in body shop work. Can fix 
boat holes in seconds. Mix any portion 
from 10-02 polymer tube and 2-02 catalyst. 
After fast curing of mU, light sanding and 
spray or brush painting completes, the job. 
You save time, money and work. Rad grout 
A will not crath or shrink. Withstands ex- 
treme temperatures and weather condi- 
tions. Apply with putty knife or trowel 

NAD FASH* Master Kit for Fasteners - Only 
$3.98 A rowing thermoplastic 'with a 
memory” wih bolt, screw or rivet itself 
into a strong, permanent fastener. Master 
kit of assorted colors consists of flexible 
pofyethylene rods in e>«ht basic sires, 
ranging from . 001 & 1 * to J/ 4 " diameter, 
use as fastener, cut flexible rod with 
scissor or knife to any size. Under any 
type of heat, even a lit cigarette, plastic 
rod expands Into a rivet P plug, or bolt 
Easy to-under stand instructions on uses, 
applications, lots more. 

RADGfiOUT ES™ Home Repair Patching 
Compound— Only $3.98. Economy-size quart 
of Ditching material solves grouting and- 
waterproofing problems. Inside are a 
quart size can of catalytic sand and a half 
pint of sealing waterproofing agent By 
mixing the two components, the resulting 
putty-like material forms an airtight, 
wat e rproof corrosl on-re si si ant surf ace 
that lasts forever. Patch or waterproof 
basements, patios, cement porches. 

ORDER ALL THREE REMARKABLE ' FIX UP" 
KITS FROM RADIATION TECHNOLOGY and 
receive FREE “BABY TROWEL" 1 at a total 
cost of only $9.98. (exclusive of tax and 
postage) 



, RADIATION TECHNOLOGY INC. 

! I BOX PM 11 

1 Lake Denmark Hoad 1 

( Roc ha way. New Jersey 07886 | 

* Gentlemens I 

, □ Rush my order as checked t>e1ow H | 

j Special Price Quantity Total Price I 

I raogrquta™ I 

$3.98 es. - | 

I RADFASr™ Master Kit I 

S3 98ea. — | 

I RADGROUTCS™ I 

$3 9Sea, - - | 

I □ Rush my order for all three Re- I 
pair Kitsat the special price of $9.98 | 
I plus TREE Baby Trowel 1 *. 

I 

. NAME I 

| ADDRESS — , .. I 

I CITY - STATE ZIP | 



.III fljfifo-j r* err pjhif f'S 1 tfitd Oririfdf 

ortifrij ‘idd $ 1. rt«. f*Jt j*t .n^irndr rhrrt nr 
winHfAr wrrfrr. \* f fr?*J|. \e vfiHij»- v . .Vnr 4 *tvrt 
r* rirlr rtf* i r tt* r- ItfJ. 
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NEWS BRIEFS 




The ForChevAmChrysVagen 

A new luxury economy intermediate, intro- 
duced by a large bank, illustrates the diver- 
sity of choice available to car purchasers 
nowadays. Manufacturers Hanover Trust's ve- 
hicle is a unique blend of 22 makes — from 
Volkswagen to Continental. 




World’s fastest snowmobile 



Powered by a pair of outboard engines, 
an experimental snowmobile zipped 140.625 
mph on the Bonneville Salt Flats recently to 
set a new world speed record. Pegasus, de- 
signed and manufactured by engineers from 
Johnson Motors, got its punch from two V-4 
outboard powerheads generating a total of 
300 hp The 14-foot speedster was driven 
by a track developed by Goodyear for high- 
speed running. Driver on the run was Dick 
Hansler, a Kenosha, Wis., policeman. 
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Tractor in the half shell 

Ideal Storage for lawn tractors and ATVs 
is provided by the Stow- A- Way, a hinged 
fiberglass shell made by New Holland, The 
unit comes in 8 l / 2 and lO^-foot lengths, 
priced at $164.95 and $189,95. Both models 
are 6% feet wide and 4 V? feet high. Basic 
color is tan, with other options available. 




Unsinkable urethane dinghy 

Shown under sail (at top) and underwater 
(above) is the world's first all-urethane 
dinghy, which can be rowed, sailed and pow- 
ered — and won’t sink even when swamped. 
The 200-pound, 10 -foot boat, called the 
Pike, is molded in one piece of Duromer, a 
new self -skinning urethane. Beam is 4 V 2 feet, 
and depth, 23 inches. Price of the boat is 
$495; maker is Tedruth Plastics Corp., Farm- 
ingdale, NJ. 



POPULAR MECHANICS 






_ IT'S ALMOST LIKE PRINTING 
S YOUR OWN MONEY! 



|25 

in less than 60 seconds— and ANYONE can 
LEARN to do it in a FEW SHORT HOURS! 

Since 1922. Now you can get into this highly lucrative 
business, and use your own home as head- 
quarters, No experience needed because we 
supply everything. The new Warner Success 
Program, "Engraving as a Profitable Busi- 
ness, " is now ready for you. We will send you 
a FREE illustrated brochure and no salesman 
will call, Send no money — just your name and 
address on the coupon or on a postcard. Be 
the first in your locality to cash in on this 
ground floor opportunity. 



Warner has en- 
abled thousands of 
men and women to establish 
a business of their own— to reap 
the benefits of their own labor and have the 
personal satisfaction, and independence, that 
comes with operating a business of their own. 

Now, a revolutionary new machine makes it 
possible for an Independent Business Man 
with no "PULL" ... No Big Money to Invest 
. * . and, No Experience — to start a business 
of his own, at home in his spare time. Here’s 
what J, H. of Pennsylvania says: 



Warner Electric Co., Dept. E-2-AM 
1512 Jarvis Ave., Chicago, 111. 60626 



$7,280,00 for I fo V/i hour* work on eve- 
ning in my spore time— and without adver- 
tising. When I start to advertise t will have 
my own full-time business. Right now f am 
using the extra income to give my f amity 
the luxuries my present job does not afford. 



Engraving Division. Dept- E-2-AM SEND NO MONET 

1512 Jarvis Ave., Chicago. HI, 60626 

Pteast rush your free illustrated brochure to: 

Name 

Address . — . _ 

City, State, Zip 





[Makes Over 960 EXTRA a Week In 

His Own Sharpening Shop 

I "My Belsaw Sharp-Alt . . , . 

made me an extra $3,500 last y«r. Mow l am going full time. 

It’s steal Its be your own boss. „ . . „ 

1 1 * 1 DAY IP SWANSQH — Ukca^ctMgan^ 

Let Belsaw prove 
YOU can do it, too! On our 

30-DAY FREE TRIAL OFFER 



JOIN THESE SHARP-ALL 
hSONEVM AKERS 

#, I awrii^v $5,00 an hour part 
time and business gees better 
all the time/* 

Robert Barrett, }r r 
W+ Springfield, Maii. 

"My Sharp- AH shop is now 
averaging me $300;D0 a month/' 
Roy Jenmngt 
Sandwich, Win mi 

“Think rhe world of my Sharp- 
All, Am grossing $4,000 a year 
on a part-time basis.” 

Lao re free Stermson 
E, Syracuse, Nets' York 

"There's excellent profit in 
sharpening . . . we now do 
about $600.00 a month.” 

Ed Killer. Jr. 

Sarasota, Florida 



© 



Vou risk nothing by accepting 
this offer to see haw easily 
you enn turn your spare; time 
into bio Cash Profile with your 
own Complete Sharpening 
Shop. No Selling * , . no pre- 
vious experience needed. Ouf 
famous Sharp-All and show- 
how instruction set you up to 
make S 200 , $ 500 , $700 a 

month CASH sharpening Saws, 
Knives, Scissors, Lawnmowers, 
Shop and Garden Toots 
all cutting edges. 



*9-1- 



SEND FOR 
FREE FACTS! 

Our Free Book teils 
how to start a profit- 
able. lifetime home 
sharpening business, 
how we help you grow, 
how we'll finance you. 

BELSAW SHARP-ALL CO. 
712V Field Bldg. 

Kansas City, Mo. 641T1 
RUSH COUPCHt TODAY l 






No Obligation . . . No Salesman Wi 



BELSAW SHARP-ALL CO. 712V Field Bide.. Kansas City, Mo. 64111 
Send details of FREE TRIAL OFFER And Free Boot “Lifetime Security" ; 

NAME | 

Address | 

City 



.State. 



.Zip. 
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£0 PLANER • MOLDER • SAW 




30 DAY FREE Trial! 



Noa you can use this ONE power-feed shop to turn rough lumber 
into moldings, trim, flooring, furniture ... ALL popular patterns. 
RIP * . . PLANE . . . MOLD — separately or all at once with a single 
motor. Free 30-Day Trial. Low Dost— only S3 5 down. 

Postcard Todays No Salesman Witt Call. 
BELSJLW POWER TOOLS, 902V Fiefd Bldg . Kansas City, Mo. 64111 




Tti ii limit ed pffffr lo iotroOut# o^ir temple* Service-by- 
Mail to Be£,mnm£ irttf Advanced Collector*, with no ob- 
^aa^Kjn To buy. W«'il send you PREZ. * Cam Collection 
packwl Crab-Bag slyEe, gu?rjnr**d to contain a 

(2 -00 to (20.00 and nwir, pi ut FftEE FlindSOrrifcly 
Guide book. Caialbg. P ri&» UHs* Special Sav- 
ing* Offir? — tveiy thing yeu rw#d td wlttct Coins for 
fun and Profit (Only I to a cuslomer). Mail n#mt, *d- 
dmi. zip and 50e wiltn, caching and ntgiai ration 
IAATT NUMISS r PM. II. 29?*41 Av*-. UC. N.T, 11101 




Hunters, Campers, Work- 
men, ALL TALL £ BIG 
OUTOOORSMEN — The 
KING $1 ZE Co. has Outdoor- 
Wear that Fits! Heavy- Duty 
Parkas and Hunting Coats, 

Thermal Sweatshirts and 
Underwear with Bodies 
4" longer, Sleeves to 
38"; insulated Hunting 
and Ski Pants, Jogger Sets, 

Watertight Overalls with 
Waists 3? to GO”, in 
seams to 42". Plus 200 
Shoes and All-Terrain 
Soots. 10 to 
Before you 
Outdoors . . . take a look at the great new 
selection of KING-SIZE Co. Outdoor Wear. 



SEND FOR FREE CATALOG 



Name _ 
Address 



City 



State 



Zip 



The KING-SIZE Go. 



S37T KING-SIZE BLDG. 
BROCKTON, MASS. 




For the man who 
likes to do-it- 



With money-saving, 
"do-it-yourseff" tips— more than in any other 
magazine— on how to maintain and repair 
your home, your car, your boat, your power 
mower, your TV and nearly everything that 
breaks down, wears out and needs fixing. 

Pius feature articles on Automobiles 
and Driving. Shop and Crafts, Science and 
Inventions, Boating and Outdoor Recreation, 
Home and Yard, Electronics, Radio and 
TV, Photography... and much, much more! 
ENTER YOUR SUBSCRIPTION NOW. 

POPULAR 

MECHANICS 



Simply titt in the form and matt it promptly. 

POPULAR MECHANICS 

250 West 55th Street 

New York, New York 10019 WPMIKl 

Please enter my subscription for 

□lyr. s 5orn2yrs. $ 9 



Name 


(please print) 




Address 


City 


Slate 


Zip 


□ Payment enclosed □ Bill me 






Initial 

here 







[Above prices apply in U.S. and Possessions only. 
Canada add 75c for each year. Pan-American coun- 
tries add $2.00 for each year. AH other countries add 
S3. 00 for each year,} 
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PU8U0ATWNS WORTH 

WRITING FOR 

BY CATHERINE BILSKI 



ANYONE INTERESTED in purchasing or 
using recreational vehicles or trailers will 
be interested in this eight-page illustrated 
booklet. Guidelines to Safe and Ca re free 
Compering. The booklet provides informa- 
tion on maximum payloads for trucks with 
a given gross vehicle weight, the type of 
equipment to order, the type of hitch that 
is best — and legal — for the various types 
of trailers, and how to balance all the gear 
that campers like to cram into their rec- 
reational vehicles. It's available free at 
Dodge dealerships, or by writing to Harold 
Connell, Sales Promotion Manager for 
Dodge Trucks and Recreational Vehicles, 
Box I261A, Detroit, Mich. 48232. 

WHETHER A MAJOR REMODELING 

or the most modest redecorating job, home 
improvement should always provide solu- 
tions to problems created by a family 



growing in size or affluence. To help 
homeowners create a living environment 
in harmony with family needs. Masonite 
Corp. is offering a 16-page brochure en- 
titled Ltuinp Ideas for Your World at 
Home. It features design and decorating 
ideas to blend into four environmental 
settings; a true live-in room, an elegant 
dine-in room, a room to grow in and a 
versatile play- in room. It's free; you’ll 
get it by sending a postcard to the Ma- 
sonite Home Service Bureau, Box B, 
Chicago, 111. 60690. 

KODAK is offering two great guides — 
America's National. Parks and Guide to 
Colonial America, The first covers 34 
national parks, and for each park the 
author gives descriptions of unique fea- 
tures and how best to photograph them. 
The latter covers 36 historical areas within 
the U.S. National Park System that play- 
ed exciting and important roles in the 
founding of our nation. The book contains 
picture- taking tips as well as maps of 
some areas to aid in locating the best 
photographic spots. Available for Si. 50 
each plus tax from Dept, 454, Eastman 
Kodak Co., 343 State St., Rochester, N.Y. 
14650. * * * 




ITT Credit Reserve gives you 
the security of knowing $3,000 
is available to you within 24 hours. 

ITT Credit Reserve is a personal financial service 
funded and established hy America's eighth 
largest company. International Telephone and 
Telegraph Corporation- 

fly joining, you establish for yourself and your 
family a $3,000 line of credit, all or any part of 
which may be drawn upon in less than 24 hours. 

Interest rates are reasonable, anti payment sched- 
ules are flexible. Ill Credit Reserve meets all 
credit standards for lending services. 

ITT CREDIT RESERVE 

a service of International Telephone 
and Telegraph Corporation 



rteJM* send on Ilf i redif Reserve. Vo obligation. 



\AMt _ 

ADDRESS 

Cl IV STATE ZIP 



Mail to; k IS Leverly. Servin' Direr Tor 

200 hr%t Security Ihiiliiing. S.ilt Lake City, Utah H*ll 



1 1 or phone toll-free tttXMS t-i t H> 
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■light Out of 

The Roaring 
T wenties 

This homebuilt sedan captures the 
nostalgia of a bygone era — with real 
pickup and pizazz under the hood 

By DAVID $. POWELL 




TOURING-CAR TOP of fibtrglati fit* 



IT’S REMINISCENT of the roaring 20s, but the hand- 
crafted construction of this handsome touring car has 
resulted in a rugged, comfortable, thoroughly practical 
vehicle for today's highways, it began with a wrecked 
1962 Mercury Comet station wagon, which contributed a l70-cu.-in. six -cylinder en- 
gine, automatic transmission and rear end. From an early ’50 Dodge came a frame that 
was cut to a 105-inch wheelbase. 



over e Frgme of electrical conduit. 
Side- curtains, with sliding plexiglass 
windows, keep out we other. Fenders 
were shaped from 55-gallon oil drums 



In keeping with his car fc s personality* builder Benny Powell of Danville. Ky,, in- 
corporated the radiator shell from a 1930 Model A Ford, hood from a 1929 Chevy, 
and cowl lights, headlights and rear bumpers from a 1927 Dodge (headlights are con- 
verted to conventional 7-inch sealed beams). Unlikely as it seems, angle iron and sheet 
steel form the body structure from firewall back. Fenders were made from old oil 
drums and the front bumper consists of spring leaves from a truck. 

The interior is designed for comfort and convenience. A stainless dash with 
Stewart- Warner instruments and radio plus vinyl seats make a handsome interior, 
A heater under the front seat warms the car. 4.11 doors are hand-made, even to latches. 

Sitting back to enjoy the smooth ride and the scenery, Powell couldn't be more 
pleased. The car may not fly like Chitty Bang-Bang but it is impressive testimony to 
the skill of an inventor-mechanic who lost his right arm in World Wa~ T T_ * * * 
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I’d like to give this to 
my fellow mem*. 

while I am still able to help! 




I am printing my message m a maga- 
zine. Il may come to the attention of 
thousands of eyes. But of all those 
thousands, only a few will have the 
vision to understand- Many may read; 
but of a thousand only you may have 
the intuition the sensitivity, to under- 
stand that what I am writing may be 
ja tended for you — may be the tide that 
Shapes your destiny, which, taken at 
the crest, carries you to levels of inde- 
pendence beyond the dreams of avarice. 

Don't misunderstand me There is 
no mysticism in this. I am nut speak- 
ing of occult things, of innumerable 
laws of nature that will sweep you to 
Success without effort on your part. 
TTmI sort of talk is rubbish! And any- 
one who tries to tell you that you can 
think your way to riches without effort 
is a false friend. I am too much of a 
realist lor that. And I hope you are, 

I hope you ere the Mnd of man — if 
you hove read this far — who knows 
that anything worthwhile has to be 
earned.' I hope you have learned that 
there is no reward without effort. If 
you have learned this, then you may be 
ready to take the nest atap in the 
development of your karma — you may 
be ready to leum and UW the secret 1 
have to impart. 

I Hctvt All thm Money I Heed 

I» my own I if* I have gone beyond Lhe n«ti 
of IDOHy. I have iL 1 KtV» gone beyond 
the nwd of gain. I have two btriinc$m that 
pay me an income well iWf any amount 
J have need for. And. in addition, 1 have 
the satisfaction — the deep satisfaction — of 
knowing that I have put mm than three 
hundred other men in businesses of their 
own. Since i have no need for money, the 
utisfaetko f get from life is shar- 
ing my secret of personal independence 
with other*— seeing them achieve the same 
heights of happiness that have come into 
piV own life. 

Please don't misunderstand this state- 
ment I am not a philanthropist I believe 
that duHty is something that no proud 
man wilt accept. I have never seen a man 
who worth his salt who would accept 
something for nothing, f have neter met a 
highly successful man whom the world a?' 
who did not sterile* something to 



I wy young oner, as you may bo — 
today l am older. Not too old to enjoy 
the fruit* of my work* but older in the 
sense of being wiser. And once I win 
poor, desperately poor. Today almost 
any man ran stretch his income to 
make ends meet. Today, there are few 
who hunger for bread and shelter. But 
in my youth [ knew" the pinch of pov- 
erty ; the emptiness of hunger; the cold 
stare of the creditor w ho would not take 
excuses for money. Today, all that is 
past. And behind my city house, my 



gain his position. And, unless you at* will- 
ing to make at least half the effort. I'm not 
interested in giving you a "leg up" lo the 
achievement of your goal. Frankly Tm 
going to charge you something for the 
secret l give you. Not a let— but enough *0 
make me believe that ytWi Ire n little above 
the fellows who merely J 'wish' h for success 
and are not witling to sacrifice something 
to get it. 

A Fascinating and Facullar 

Business 

I have a business that is peculiar — one of 
my businesses. The unusual thing about it 
is that it is needed in every Utile commuiuty 
throughout this country. But it is a bu&i 
rwss that will never be invaded by the “big 
fellows," 1| has to be handled on a local 
basis. Nn giant Octopus fw ever gi&bfale up 
the whole thing. No big combine is ever 
going to deatroy it. It is essentially a "one 
man" business that can be operated with 
out outside help. It is a business that is 
good summer and winter. It is a business 
that is growing each year. And. it is a busi- 
ness that can be started on an investment 
so small that it is within the reach of any- 
one who has a television set But it has 
nothing to do with television. 

This business has another peculiarity. It 
con be started at home in spare lime. No 
risk to present job. No risk to present 
come. And no need to let anyone else know 
you are "on your own/* ft ran be run as a 
spar* time busing for extra money, Or, 
as it grown lo the point where it is paying 
more than your present salary, it can be 
expanded into a full time business — over- 
night. It can give you a sense of personal 
independence that will frto you forever 
from the fear of lay-off, loss of job. depres- 
sions. or economic reverses. 

Are Y« Meihcmicafly Inclined? 

While the operation of this busine^ is 
partly automatic, it won't run itself. If you 
are to use it as a stopping stone to inde- 
pendence. you must be able to work with 
your hands, use such tools as hammer and 
screw driver, and enjoy getting into a pair 
of blue jeans and rolling up your sleeves. 
But two hours a day of manual work will 
keep your "factory” running 24 hours turn- 
ing out a product that has a steady And 



summer home, my Cadillacs, my win- 
tfrdnnjt vacations and my sense of 
independence — behind ill the wealth of 
cash and deep inner satisfaction, that 
1 enj Of— there is one simple secret. It 
is this secret that ] w ould like to impart 
lo you. Jf you are satisfied with a hum* 
drum life of service lo another master, 
turn this page now — read no more. If 
you are interested in a fuller life* free 
from bosses, free from worries, free 
from fears, read further. This message 
may be meant for you. 



ready sale in every communily. A half 
dollar spent for raw material* can bring 
you six dollars in cash — ris tiroes m d*y- 
Tn this message I'm not going to try to 
tell you the entire story There is not 
enough space on this page. And, I am not 
going to ask you to S|»nd a penny now to 
leam the secret, Til mnd you all the in- 
form at iou, free. If you arc interested in 
becoming independent, in becoming your 
own boos, in knowing the sweet fruits of 
success as I know them. Send me your 
name. That's all. dust your name. I won't 
ask you for a penny. I'll send you all the 
information about one of the most fascinat- 
ing n*s*e* you can imagine. With these 
facts, you wil I make yOur own Investigation. 
You will check up on conditions in your 
neighborhood. You will weigh and nnftlyx# 
the whole proposal ion. Then, and then only, 
il you decide to lake the next step, Til 
allow you to invest $12.00. And even then, 
if VOM deridt that ywir hflmwi dollar* ha* 
been badly invested I'll return it to you. 
Don’t hesitate to send your name. 1 have no 
talesmen 1 will merely writ* you a long 
tetter and Send you complete facts ihuut 
the business l have found to be so success* 
ful. Alter that, you make the decisions. 

Dw Happiness Hang on Your 
Decision? 

Don't put this off. It may he a coincidence 
!h«i you are reading these words right now. 
Or, il may be a mailer that is moru deeply 
connected with your destiny than either of 
us can say. There is only one thing certain: 
Tf you have ri-ad I hi* far ynv hf^ interested 
in the kind of independence I enjoy. And if 
that is true, then vou must lake the next 
step. No coupon on this advertisement- If 
you don't lb ink enough of your future hap- 
piiWSS and prosperity lo write your name 
on a postcard, and mail it lo me, forget Lhe 
whole thing. But if you think there is a 
destiny that shapes men's lives, send your 
name now, Whsrt l send you may convince 
you of the truth of this proverb. And what 
I send vou will not coat t penny, now or it 
any other time. 

VICTOR B. MASON 

1312 Jarvis Ave., Suite M-2-AM 
CHICAGO, ILLINOIS 6062* 



By Victor B. Mason 
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Mike, Leroy, Rocky, 
Vince and Bunts are 
taking the Army’s 
16-month tour of Europe. 
Together. 



Bunts first mentioned the Army's 1 6 -month tour of 
Europe. Rocky chimed in about enlisting together, training 
together. 

It sounded like such a good idea, the guys decided to put 
it together. The training. The tour. 

Here's how it works. When you and the guys enlist as a 
group for Armor, Artillery or Infantry, you can choose to take 
your first duty assignment in Europe. Together. 

The group gets to take basic and advanced training 
together in the States. Which takes about four months. 

Then, after successfully completing the training, the 
group's off for a minimum of 16 months in Europe. You'll be 
assigned to the same unit or to units in the same general area. 

Or the group can decide to go to Hawaii, Alaska 
or Panama. 

Talk it over with your local Army Representative. Ask 
about the Buddy Option. Or use the coupon for free folder. 

Talk it over with the guys. Tell them that the gang that 
enlists together, stays together. _ . . 

Today s Army 
wants to join you. 



Army Opportunities dm* 

Dept 300. Hampton. Va 33369 1 

Were Uteres ted in enlisting together Training 'ogether, tuunnq 
PjBdses send us your free Eolder 
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NATURAL MENTHOL'..: 
not the artificial kind.That’s what 



Tht Sumo Geiwi 
till DttMHUd Hut Cisaaiifrit Smokmi 
is Dmprrwii to tout Meilth. 
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300 MPH Monorail 
Started With a Broomstick 





Tri- Mono-Trans was designed for a child. But ifs the 
right answer for every adult ever caught in a traffic jam 



By MIKE LAMM, West Coast Editor 



FUSELAGE 



TRACK 



I T BEGAN AS A TOY — a possible replace- 
ment for the popular electric train set. It was 
a futuristic monorail that could run from room 
to room. 

Marty Trent, who developed the idea, is like 
most who tinker with toys. He dreams of coming 
up with another “Hula Hoop” or “Hot Wheels” 
to captivate the children’s world. What the 44- 
year-old project engineer finally did create is 
something that might be a hit in the adult world 
instead. 

His toy monorail turned into a design for a 300- 
mph rapid transit system. (It is one of several 
being investigated as a possible answer to mass 
transit problems, particularly for interurban 
movement.) 

Eight years ago Trent put together a broom- 
and-stick-and-molding-strip mockup of the toy 
and showed it to his project manager at North 
American Rockwell in Los Angeles. Howard 
Evans was impressed and suggested Trent work 
up a full-scale proposal. Then the company be- 
came interested and ordered a feasibility study. 
Out of it came the Tri-Mono-Trans System. What 
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CONCRETE TRACK 



made the “toy” so impressive were de- 
sign features different from other mono- 
rail systems. 

Most systems have passenger com- 
partments hanging down from the rail. 
This means supporting structures and 
rail must be strong, big — and expensive. 
With such suspended monorails, the 
gondola swings and sways, which at 
high speeds causes nausea in riders. 

And most monorail gondolas can 
bank freely only in one direction, away 
from the support structure. At high 
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speeds, the support arms have to be 

cantilevered way out over their base so 
that banking gondolas don’t hit the 
columns. 

Trent’s train has passenger fuselages 
that hang on either side of the track to 
get a low center of gravity and low roll 
center. 

The supporting structure can there- 
fore be relatively light and inexpensive. 
Stanchions can be cylinders of pre- 
stressed concrete, as is used in many 
bridges. Also the rail would take up 
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SOfKMIP ELECTRIC MOTOR uses frock as armature, while field 
coiis are built info the train. Track and train must not touch. 
Insulation is provided by rubber wheels and pressurized air cushion 
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little space by being built 
above existing superhigh- 
ways. 

For switching trains, Trent 
devised and patented a sys- 
tem in which the long-legged 
track itself bends -the- way 
prestressed concrete build- 
ings do in the wind. 

This same “give” would be 
used in the monorail track. 
At switching points, tracks 
( Please tarn to page 19Ji> 



83 



ADVENTURE 




Ordeal on 



The trek was strictly for 
sport and fun. But when the 
16 snowmobilers reached 
the summit, they were hit 
by the full fury of a 
mountain blizzard 



By JIM KLOBUCHAR 

Minneapolis Star Columnist 



LIKE HIS COMPANIONS, the author were frozen fg« matV for much of trip. Below, parly 
member* try la right Marshall's machine after the football player plunged over the roil 




Beartooth Mountain 



T HE MARKER came at us through 
the dim light of a dying day in Jan- 
uary. It read; “West Summit, Bear- 
tooth Mountain — 10,942 feet.’* I had 
seen it some 30 or 40 times before, usu- 
ally in the easy breeze and unfiltered 
sunlight of a July morning. But now the 
marker had an alien look. 

This was nightfall in the Beartooth. 
The wind charged and screamed over 
the tundra, driving crystal darts and 
snow debris before it at speeds of 75 
mph. The mountain weather had gone 
berserk. I’ll bet that more than one of us 
wondered why in hell he wasn't home 
in front of a warm fire . . . 

I had organized wilderness snowmo- 




bile trips for the past four years. They 
were intended as light-hearted caval- 
cades for people with a fondness for the 
big country and a feeling for the fel- 
lowship of the trail. The pull of the 
mountains is strong, especially in win- 
ter when the snow, the granite walls 
and the sweep of firs are sculptured 
beauty, and the solitude is overwhelm- 
ing. 

We had made up the party months 
before. Some of the members were ex- 
perienced hands, but some were nov- 
ices to mountain snowmobiling. 

Hugh Galusha had called me back in 
November, “Care to sign on a capitalist 
and wandering Montana boy?” he’d 
asked. That was Hugh all over. Though 
he was president of the Ninth Federal 
Reserve Bank in Minneapolis and a 
man of enormous intellectual gifts, he 
was not self-important. At 51, the wry 
Montanan was as much at home in an 
art salon as on a Yellowstone Park 
backtrail. Though an experienced out- 
doorsman, Hugh was new to the snow- 
mobile and had never experienced Yel- 
lowstone in winter. 

Including Hugh and myself, there 
were 16 of us in the party: 

Jim Marshall and Paul Dickson, Min- 
nesota Viking linemen, big guys with a 
yen to see the big horizons; 

Bob Leiviska, a Minneapolis insur- 
ance man and former basketball star at 
Hamline University, and his 15-year- 
old son. Bob Jr; 

Vern Hennessy, a Yellowstone Park 
ranger; 

Les Rucker, director of an Idaho 
school for problem boys, an enormously 
strong and self-sufficient guy; 

Monte Later, a calm, big-shouldered 

TWO BIG MEN drawn to tlw Seartooth by o sense 
of od venture — Minnesota Vilslno ston Paul Didson 
(tap) and Jim Mariherll— were novice snowmobifers 
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grocer from St. Anthony, Idaho, and an 
amateur botanist and photographer; 

Wallace Dayton, member of a Min- 
neapolis department store family; 

Dave Boe, Minneapolis photogra- 
pher; 

Averill Kroniek, Minneapolis pho- 
tographer; 

Loren Miller, Polaris Co. mechanic, 
Roseau, Minn.; 

Dee Street, Ski-Doo mechanic, Red 
Lodge, Mont.; 

Marilyn and Vern Waples, Red 
Lodge. 

A special word about the Waples 
couple. Marilyn, a slim and pretty 
chatterbox, had handled the Ski-Doo 
dealership in Red Lodge for several 
years. With her husband she had tra- 
versed Beartooth Pass many times. 

Vern was perhaps the most impor- 
tant member of the party. A state game 
warden, he was a mountaineer in the 
classic Western tradition — steady, self- 
reliant, quiet but forceful. He under- 
stood the high country's furies and he 
would not, as our guide, take us where 
we should not reasonably go. But he 
had no control over the weather. 

In brief, this was the plan; A semi- 
trailer would carry us and our Polaris 
and Ski-Doo machines from Red Lodge 
to the third switchback on Beartooth. 
at the 8500-foot level. Weather permit- 
ting, we'd snowmobile over the pass to 
Cooke City, Mont., where the truck 
would pick us up again. We’d go by 



truck from Cooke to Gardiner, Mont., 
and spend Saturday night there. 

On Sunday, we planned to snowmo- 
bile in the park, bed down at West 
Yellowstone Sunday night, then run 
through the park into the Grand Teton 
country on Monday, meeting the truck 
again Monday night at Jackson, Wyo. 
In short, a fairly demanding trip 
through some darn pretty country. 

We got started right on schedule: 
7:00 a.m., Saturday Jan. 30, 1971. After 
breakfast in Red Lodge, we piled into 
the semitrailer with our machines. It 
was a raw day— a mix of rain and snow. 
Halfway to the starting point, Vern 
Waples said to me: “Lousy weather. 
But I think we might as well machine 
around for an hour or so past the third 
switchback to let the guys experience 
some high-altitude snowmobiling. I’m 
sure we’ll be heading back after that.” 

But at 8:00 a.m,, when we unloaded 
the machines, the wind was slack and 
the sky had begun yellowing above the 
timbered ridges that floated beyond us 
to the west. 

The change surprised even Waples. 
“No man ever broke the bank betting 
on Beartooth weather,” he said with a 
grin. 

If the weather held, we'd make a run 
for the “Top of the World,” a rustic 
souvenir shop 10 miles beyond the 
summit pass. If it didn’t, we’d settle for 
a truck ride back to Red Lodge. 

We wore conventional polar outfits — 
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goggles, heavy mittens, insulated par- 
kas, boots. But we had no tents or para- 
phernalia needed for a full-scale expe- 
dition, We packed about $20 worth of 
grub on the machines, some extra fuel 
and emergency gear like Vern Hen- 
nessy’s walkie-talkie, 

Wapies usually took snow shoes with 
him. But his old set was shot and a new 
pair, a gift from his wife, hadn’t ar- 
rived in time for the trip. Later, he 
would have cause to ponder this quirk 
of fate. 

We got underway soon after 8: 00, 
and by 10: 00 we were moving at a good 
rate. The route follows the snaking 
Beartooth Highway, which lifts 5000 
feet in a series of spectacular zigzags 
from the valley floor at Red Lodge. In 
summer it is an alpine drive of splendid 
airiness, carrying the tourist onto the 
w’indy plateau above the timberline, 
the realm of the wildflower and the 
rockchuck. Until two years ago, when 
the Montana highway department be- 
gan plowing the route from Red Lodge 
to the high switchbacks, the Beartooth 
road in winter was left largely to the 
drifts, the gales, a few snowshoers and 
a random snowmobile party. But now 
it’s an easily accessible playground for 
scores of snowmaehine rompers. 



Sixteen machines was a sizable 
squadron. Even under the best of cir- 
cumstances, things were bound to hap- 
pen. Jim Marshall was the first to come 
unhorsed. His accident was relatively 
harmless and not altogether unex- 
pected. Though a great athlete, he’s an 
impish guy with a gift for creating 
small disasters. One time during his 
career with the Vikings — he’s a bruis- 
ing defensive end— he ran 66 yards into 
the wrong end zone after recovering a 
fumble. Later, he mistakenly took a 
plane to Chicago instead of Dallas, 
where he was to be presented with a 
gag award for his wrong-way run. 

He has a penchant for role-playing 
and striking the heroic pose. But his 
fondness for adventure is genuine. He 
was not an experienced snowmobiler, 
but a predictably eager one. 

Somewhere close to the Vista Point 
switchback, Jim went charging over 
one of the windrow’s in the middle of 
the snowroad and crashed into the 
guard rail. The machine toppled but 
remained on the road. Momentum 
carried Jim over the rail. He slid down 
the 30 J slope that angled to the lower 
switchback 800 feet below. Fortunately, 
all 260 pounds of him came to rest 
about 30 feet below the roadway. He’d 
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stopped himself by digging in with his 
fingers and toes of his boots. 

Monte Later and I scrambled down 
to him. We had no rope. I don’t think 
we could have done more than wave if 
he had resumed the slide. 

'’James." 1 said, “so far nobody’s laid 
a glove on you. You haven’t far to go to 
get back up.” 

Marshall assessed the geography. “It 
ain’t what’s up that’s worrying me,” he 
said, casting a downward glance. 

The three of us made it back to the 
road and we resumed the run under a 
more aggressive sun and in relatively 
calm air. We had a few stoppages here 
and there. The route led through for- 
est. where the wind had whipped the 
highway snow into long, thin cox- 
combs. 

The less experienced among us were 
having trouble now\ 

Hugh Galusha jumped a guard rail. 
Like Jim. he had miscalculated one of 
the narrow-spined windrows and 
plunged off the highway, disappearing 
into a grove of spruce. Vern Waples 
supplied a rope and we managed to 
haul the machine back to the road. 
Hugh appeared more embarrassed than 
hurt. “Greenhorn stunt,” he said. 

An hour passed. Another. The sum- 
mit was still miles away, and it was 
getting colder and a bit snowy. Break- 
downs began to mount. Someone would 
lose a spare gas can. Time to find it and 
refasten it. Time to find some plugs for 
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Bob’s machine, then for mine. Time to 
unstick a throttle. Time was beginning 
to run with the wind. 

Now it was near 4:00 p.m., and the 
party had accordioned out. Vern 
Waples was aware of the danger in 
that. He also knew that some of the 
machines might not make it to the Top 
of the World. If the lead machines 
made it, there at least would be a res- 
cue base should real trouble develop 
on the mountain. 

Marshall’s machine was the first to 
give out. He doubled up with Dickson, 
a husky Viking from Texas. My snow- 
mobile conked out 15 minutes later and 
I got a ride with Hugh Galusha. He 
looked comical with an iceball goiter 

SNOWED-IN SOUVENIR SHOP became goal of party 
after breakdown} multiplied. But no one reached it 
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hanging from his face mask. But he 
also looked tired. 

Breakdowns multiplied. It was twi- 
light — an all-too-brief twilight — and 
the wind was picking up. Whorls of 
snow began to obscure riders in front 
of you. Soon the whole mountainscape 
was blurred by the intensifying storm 
and descending night. 

Our machine got sluggish. When it 
was apparent that it could pull only one 
rider, Hugh said he'd rather walk. I 
watched him as he and a couple of oth- 
ers vanished over a ridge. 

It was past 5: 00 p.m, when I and 
Dave Boe, who'd been running ahead 
of me, spent 20 minutes working on his 
Ski-Doo, When you have to horse a 
machine around at 10,000 feet, yank its 
skis and dig your shoulder into its rear 
frame to get it moving, the effort can 
drain you physically and leave you 
prostrate in the snow. That’s how it 
was with us, But we got the darned 
thing moving again. 

The machines were not really at 
fault. It was the foul weather. The 
wonder was that so many of the snow- 
mobiles had even reached the summit. 

It was a bit later that my headlight 
picked out the summit marker, I 
wanted to smile at the incongruity of a 
tourist sign marking the way for us in 
the middle of a fully orchestrated bliz- 



MARHYN WAPLES smiles up at husband Vern before 
start of fun, A game warden, he was party's guide 
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zard. I might have smiled, except that 
my lips were welded to my face mask 
by frozen moisture. 

1 fumbled with the quilted sleeve of 
the snowmobile jacket to look at my 
watch. The mittens made it a clumsy* 
maddening chore. I removed a mitten. 
It fell to the ground and nearly blew 
away. I lunged at it in the snow and 
grabbed it. At the moment, the tum- 
bling, soggy mitten seemed to me the 
most important single thing on Earth. 

Not long after that my machine 
keeled over and slid off the trail cut by 
Les Eucker in the lead machine. I tried 
to get the snowmobile back on the 
track. But two men on a pitching snow- 
mobile— on a slope of uncertain grade 
and riding a night storm— can’t shift 
weight with the synchronized finesse 
described in the manual. 

Les Rucker, Wally Dayton and Vern 
Hennessy came to help me and Dave 
Bog, After we got my machine back on 
the track, we did some talking. To 
make ourselves understood, we had to 
get nose-to-nose and shout. The power 
of the wind was awesome. Wally Day- 
ton was knocked to his knees by a gust 
and sent tumbling across the highway. 

Rucker spelled it out for us. We 
could try to continue on the three ma- 
chines among us, go it on foot, or dig 
in and wait for morning. 

We decided to walk. We moved out, 
holding on to a length of rope to pre- 
vent getting separated. We’d gone 
about 100 feel in the darkness when 
Hennessy staggered in the wind and 
fell. Dayton walked into him without 
seeing him. 

We'd had enough. We returned to 
our machines and broke out a hunk of 
salami, an orange and some candy. We 
all were dehydrated. The only problem 
was jamming the food through the fro- 
zen mouth slit in our masks. 

Near a rock formation that we fig- 
ured might slow the wind a little, we 
turned one of our machines on its side 
for a windbreak. Then we lay down 
next to it, one against the other, shar- 
( Please turn to iwgg W) 
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Russia’s MiG-23: 



The Soviets' newest fighter — called 
Fox bat — has posted great perform- 
ance figures. Some Americans think 
it can rule the sky. Others claim our 
F-14 and F-15 will prove its match 

By D. J. HOLFORD 

“TVT EITHER THE F-I4 OR F-15 can 
-L X handle the Foxbat threat.” 

That statement was made in a recent 
report that raised the hackles of some 
of our military men. The report was is- 
sued by the House of Representatives 
Appropriations Defense Subcommittee 
as part of an evaluation of the Navy’s 
F-14 and the Air Force’s F-15, both of 
which are supposed to be able to take 
on any fighter in the world. 

But the subcommittee did not agree. 
Its members came to the conclusion 
that Foxbat will be in control of the 
combat situation. 

Foxbat is the NATO code name for 
the Soviet MiG-23, a fighter reportedly 
capable of flight at altitudes above 
80,000 feet and speeds in excess of 2000 
mph (better than Mach 3) . 

Foxbat has been flying since 1967 and 
has been supplied to the Egyptians. The 
Grumman F-14 (A Hot New Figkter for 
the Navy, page 83, Jan. ’70 PM) is still 
in the test stage. The first prototype 
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crashed last December when its hy- 
draulically operated control systems 
failed. 

The McDonnell-Douglas F-15 (A 
Fighter Pilot’s Fighter Plane, page 73, 
Dec. ’70 PM) has yet to fly. 

The F-14 is expected to enter Navy 
service in 1973. if no further delays are 
met. The F-15 will not see service until 
1975. What the Soviets will be flying 
then is anybody’s guess. 

Foxbat is the interceptor version of 
the original MiG-23 unveiled in 1965, 
The twin-engine jet reportedly weighs 
64,200 pounds at takeoff, has a wing 
span of 44 feet and a 6 5- foot -long fuse- 
lage, and can be armed with air-to-air 
missiles, rockets and bombs. Its pri- 
mary mission in Egypt is air superior- 

STILL IN THE TEST STAGE, the i harp-looking 
F-14 was designed as an □ i r-$uperla f it y 
fighter. If* vtafed enter service in *73 




Unbeatable? 



Ry (tactical control of a given air 
space) , but it can also handle recon- 
naissance and fighter-bomber roles. 
Foxbat is said to have a combat radius 
of about 600 nautical miles. 

Performance figures are hard to 
come by. But Foxbats over Egypt have 
been tracked by radar at altitudes of 
73,000 feet and speeds up to 2140 mph. 
It’s considered doubtful if either the 
F-14 or F-15 will be able to match that 
performance. 

But are speed and high-altitude cap- 
abilities key factors in the effectiveness 
of an air-superiority fighter? Brig. Gen. 
Benjamin N. Beilis of the Air Force 
doesn’t think so. With long experience 
in research and development, the gen- 
eral now has the job of systems program 



director for the F-15, He made his 
views clear in a recent issue of Air 
Force Magazine: 

“The F-15 is the best air-superiority 
fighter the United States can build at 
this time. Nothing has happened since 
contract go-ahead that justifies doubt. 
To the contrary, the great volume of 
wind-tunnel data accumulated so far 
indicates that the design does indeed 
represent the very best attainable for 
the air-superiority mission, 

“But the F-15 can’t do everything for 
everybody. It is not a strategic bomber, 
nor a competitor of the SR-71 (a high- 
flying American reconnaissance plane) . 
Rather, it is an air-superiority fighter 




for the tactical environment. And for 
this role, it is the very best that present 
technology makes possible in terms of 
airframe, engines and avionics. 

“The Mach 2.5 capability is no handi- 
cap. In fact, excessive speed can handi- 
cap you in the air-superiority role. If 
you want to fly at Mach 3 plus, you 
have to go to altitudes where dogfight- 
ing is not possible. Secondly, every time 
you turn at such speeds, you swing 
around a territory the size of Wyoming 
and fly completely out of the battle 
zone. In other words, at best you get 
one pass at your opponent and this 
makes no sense for an air-superiority 
fighter.” 

These views are echoed by the for- 
mer commander of the Israeli Air 
Force, retired Maj, Gen. Ezer Weiz- 
man. The high ceiling of the Foxbat is 
more useful for reconnaissance than for 
air-to-air combat, according to the gen- 
eral. 

“If war breaks out again,” he says, 
“we shall down the MiG-23s as we 
downed the others.” He refers to the 
fact that Israeli planes have shot down 
a number of Soviet-manned MiG-21s 
in the Middle East. 

One of the highly touted advances in 
American combat technology is the de- 
velopment of “downward looking ra- 
dar” and “snap down missiles” for use 
against targets at lower altitudes. The 
idea is that you can cruise at a high 
altitude, perhaps out of reach of the 
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enemy, and still be able to knock him 
down. 

A great idea. The only trouble is that 
there are reports that Foxbat has simi- 
lar equipment. Since Foxbat can fly 
higher than either of the American 
planes, it would seem to have the ad- 
vantage. 

But maybe not. Computer studies by 
the Air Force, according to Gen. Beilis, 
indicate that a Foxbat-type plane oper- 
ating at high altitudes (where its abil- 
ity to maneuver is minimal) would be 
vulnerable to missiles from a lower fly- 
ing aircraft. 

Air Force experts also say that the 
F-15 5 s great maneuverability and so- 
phisticated radar should enable it to 
dodge any missiles fired at it from 
above. At this point in time it’s im- 
possible for the layman to judge the 
validity of this line of thinking. 

As a nation, we tend to put a lot of 
faith in the superiority of our tech- 
nology and of our pilots. So far, that 
faith certainly has been justified. But 
that doesn’t mean we should dose our 
ears to warnings from knowledgeable 
people. 

One such person is Col. Jack Brough- 
ton, who chalked up 216 combat mis- 
sions as a fighter pilot before retiring 
from the Air Force, He has flown al- 
most every American fighter from the 
P-47 to the F-106, He is a former leader 
of the USAF Thunderbird aerobatic 
demonstration team and achieved an 
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the pointing) ps. on effective cm r- super] only fighter 

enviable record as commander of a 
fighter-bomber wing in Vietnam, 

In his book. Thud Ridge ,* dealing 
with the air war over North Vietnam, 
Col. Broughton describes an encounter 
with a MiG-21. (The MiG-21 was first 
revealed to the West in 1956, Col. 
Broughton was flying a Republic F-105 
Thunderchief, the first production 
model of which flew in the same year, 
so the planes were of about the same 
vintage.) 

Col. Broughton recounts the battle: 
“He went by me so fast I could have 



•From the book Ridpe by Co). Jack 

Broughton. USAF (Bet.). Copyright © 1969 
by Jacksel M. Broughton. Reprinted by 
permission Of the J. B. Lipplncott Co. 



imagined that my engine had quit and 
that it was time to eject. . . . This guy 
was different; he was no run-of-the- 
mill North Vietnamese trainee. I 
couldn’t see his eyeballs, but I'm will- 
ing to bet that they were both round 
and blue. ... I certainly hope that our 
management of statistics and stories 
does not delude us into believing that 
we have met and conquered the best of 
the world’s airmen. It just is not so, 
and the 10-to-l kill ratio racked up 
by the MiG-21s a bit later ought to 
make somebody do a bit of thinking.” 
Later in the dogfight Col. Broughton 
managed to get into a firing position 
behind the MiG. He describes what 
happened next: “It was time for him to 
disengage and get out of there, and he 
wrapped his little beauty into a vertical 
ISO' turn to the left and was gone. Just 
like that. I couldn’t come close to stay- 
ing with him, and he was gone. It must 
be great to call the shots like that.” 

Col. Broughton is speaking as an 
American fighter pilot, remember, not 
as someone with political or ideological 
axes to grind. He continues: 

“Anyone who reads the air-to-air re- 
sults and feels that American tech- 
nology has scored another victory over 
the competition of the world is sadly 
misled. ... I scream caution at the top 
of my lungs that we have not yet met 
the first team of MiG drivers. ...” 

No doubt about it — the MiG-2 Is have 
proved themselves. But other experts 



Soviet entry in supersonic race 

With our Boeing SST in limbo, Russia's entry 
remains the only one in active competition 
with the British-French Concorde. The Tu-144 
was first test flown in 1968 and reportedly 
became the first passenger plane to exceed 
Mach 2 during a 1970 flight. According to the 
Soviets, the plane can speed up to 1550 mph 
and has a range of about 4000 miles. It gets 
its push from four turbofan engines, each 
rated at 38,580 pounds thrust and requiring 
a giant air intake (photo at right). When fly- 
ing at low altitudes, the SST's nose is in 
"droop" position (left) to provide pilot with 
better visibility. The Tu-144 will have a maxi- 
mum passenger capacity of 120, compared 
with 144 for the British-French Concorde. 
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would argue with Col, Broughton, 
pointing out that in Vietnam the Re- 
public Thunderchief was forced into an 
air-to-air combat role it never was in- 
tended for. It is a type of fighter- 
bomber — designed to pour ordnance on 
a target — not an air-superiority fighter. 

The Phantom F-4, however, is an air- 
superiority fighter that’s downed its 
share of MiG-21s in Vietnam, espe- 
cially below 15,000 feet. 

Since Col. Broughton's encounter in 
Vietnam the Soviets have built new 
combat aircraft. We’ve built the F-lll, 
which did not work out as a fighter. 

The Navy version of it was abandoned, 
and the only future left for it is as a 
low-level bomber — just the type of 
threat that the Foxbat was designed 
to handle. 

What next? One possible ray of hope 
is the RPV (Remote Piloted Vehicle) . 

RPVs are radio-controlled fighters 
flown by a pilot who is far removed 
from the scene of battle. The pilot 
views the action on a television screen 
and flies the fighter just as if he were 
sitting in the cockpit. 

RPVs promise a number of advan- 
tages over manned aircraft. They can 
have supermaneuverability since they 
aren’t restricted by the physical limita- 
tions of a human pilot. Because they do 
not carry a pilot they do not need the 
complex safety and life-support sys- 
tems a manned plane requires. There- 
fore they can be smaller and made 

A ‘biggest' for the USSR 

Offering a cargo hold 90 feet 
long, 14 feet wide and 14 high, 
the new Mil V-12 chopper rates 
as the world's biggest. It's pow- 
ered by four turbine engines and 
has two five-bfaded rotors. It re~ 
portedly was designed for use in 
remote areas and for hauling 
bulky engineering gear and large 
vehicles. The copter won a spe- 
cial Sikorsky prize, sponsored by 
the American Helicopter Society, 
for the feat of lifting a load of 
88,449 pounds 7335 feet. The 
chopper cruises at 149 mph and 
has a ceiling of 11,610 feet. 





MiG-31 HAS SEEN SERVICE in Egypt and Vittnom. 
TKU plane sport* colors of ihe Indian air force 



more cheaply and in larger numbers. 

The Navy recently carried out trials 
with an RPV and F-4 Phantoms, the 
hottest fighters in the American inven- 
tory right now. Though few official de- 
tails have yet been released to the 
public, it is reported that the RPV flew 
rings around the Phantoms. It escaped 
from missiles that were fired by the 
manned fighters and succeeded in 
shooting them down (with a camera) 
several times. 

The F oxbat controversy is in its early 
stages. We are sure to hear a lot more 
about it as time goes on. But if the F-15 
ultimately proves inferior to the Fox- 
bat- — as the Congressional subcommit- 
tee has warned — then perhaps the RPV 
will be the aircraft that we will look to 
to provide us with air superiority. * * * 
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New bowling aids 

Among the features of Brunswick’s new 
Astroline bowling equipment are the Pin 
Finder (top) and a solid-state foul detector, 
called Tel-E-Foul. The pin locater lights up 
when the ball hits the pins, then continues to 
show the pm leave where it can be seen 
easily by the bowler. 




Kingfisher comes back 

An OS2U 2 Kingfisher, which crashed in 
British Columbia in 1942. has been restored 
to display condition by retirees of Vought 
Aeronautics Co., original builder of the plane. 
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Patient can stand in chair 

The Stand-Up Wheelchair, which may be 
used in normal fashion by a handicapped 
person, enables the patient to stand upright 
with the aid of springs built into the chair. 
Locks hold him up until he releases them, 
then springs assist him to a sitting position. 
The chair was designed by Peter Bressler 
under Alcoa's Ventures in Design program. 




Using a 128-inch Dodge truck frame and a 
383-cu. -in. -Dodge V8 engine, Bernard Miller 
is turning out replicas of the Duesenberg 
boat-tailed Speedster. Body is of aluminum 
panels on ash wood frames. Price: $24,500; 
Duesenberg Motor Corp , Gardena, Calif. 
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HONDA 600 
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A West Coast Survey Based on 
2,000,000 Owner-Driven Miles 



FMKSHH 

OWNERS REPORT 



By MICHAEL LAMM, West Coast Editor/Photos by the Author 



T HE HONDA 600 is an unusual car, not only in looks but in its basic engineer- 
ing (See Hand;; Little Hojida, page 88, March *68 PM) . 

It uses front- wheel drive, with a two -cylinder, in-line, aircooled, overhead“Cam, 
four-cycle engine delivering 36 bhp from 36.5 cu. in. For you math fans, that’s just 
under one horse per inch — quite an admirable squeezing. 

The Honda boasts a unit body /chassis, independent coil-spring front suspension, 
a beam axle behind with leaf springs, vac-assisted front disc brakes, four-speed 
gearbox, plus rack-and-pinion steering. It’s the shortest, lightest car currently 



HONDA 600 FUEL MILEAGE CHART 

s 30% 



UJ 

z 

£ 

o 

fe 24% 




LOCAL 21.1 31.7 35.3 38 9 42 5 

HIPS 31.5 35.1 38.7 42.3 45.9 



MPG 




FRONT-WHEEl DRIVE, quick mck-and-pinion steering 
put Honda'* handling an par with some sports can 
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MOST HONDA OWNERS ore yourtg H rather impoverished, consider the car cute, and appreciate its stinginess 
with go*. Workmanship gets goad marks, but transmission, brakes and noise come in for most of gripes 



being brought into this country: 125- 
inch overall length, 1555-pound curb 
weight- (The 600 was introduced initial- 
ly in the “test market” of California, 
Oregon and Washington where our 
owners report was conducted. The car 
is now “going national,” however, and 
by newsstand time dealerships should 
be opening nationwide.) 

Those are the Hondas raw statistics, 
but owners point to more than that. 
They're pleased with gas mileage (up 
to 40 mpg), reliability, workmanship, a 
raft of clever and thoughtful innova- 
tions, big-car spaciousness (almost) in 
the front seat, plus the usual Honda 
eagerness to please. 

Says an Oxnard, Calif., grocery man- 
ager, “My wife likes the way it rides, 
and I like the way it handles on the 
highway — -am very proud to drive it- A 
Long Beach housewife: “If everyone 




TOOLS store under hood. Engine comportmenf looks 
crowded, although owners say it's easy to work in 
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drove a Honda to work, we’d have less 
smog. It takes up less space on the free- 
way and in parking.” A Hollywood air- 
lines controller: “I drive 40 miles a day 
to work and back and got sick of spend- 
ing $7.50 a week on gas. Now I spend $2 
a week and am able to park closer to 
my job." A Bellflower, Calif., salesman 
says he gets a S50 monthly car allow- 
ance and, with his Honda, pockets half. 

Here are other random phrases of 
pTaise: “My front passengers can’t be- 
lieve the amount of room this car of- 
fers-” “Workmanship is commendable.” 
“Fun to drive in the city.” “One test 
drive convinced me.” “The car is very 
easy to tune, and since it has no smog 
plumbing, it stays in tune and you get 
all the power undiluted. My service 
manual cost $15.95 but it was well 
worth it.” “I don’t plan to trade mine 
for eight years.” 




RELEASE BUTTON in door pillar opens- filler door, so 
when you lock the car, you also lock the gas tank 
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The Honda’s most griped-about fea- 
ture is its transmission: hard-shifting, 
cantankerous, noisy and totally void of 
synchromesh, (Since our survey was 
conducted, Honda has added synchro- 
mesh on the current N600B models. 
Suggested price is now $1495.) 

Brakes got a few black marks, too. 
They apparently don’t pull down the 
car quickly enough in panic situations. 
Also, since the rear end is light, the 
rear wheels sometimes lock up, causing 
skids. 

Owners say the back seat is “a little 
tight,” but they realized this when they 
bought their cars, thus it’s not a com- 
plaint. Quite a few reported removing 
their rear seats to give more cargo ca- 
pacity. One gent even said he’d turned 
his Honda into a mini-camper “. . . with 
no body modifications.” 

On so petite a wheelbase (78.7 inches) 
and with such small tires, the ride tends 
to be choppy, but we got few complaints 
on that score. “Ride is firm and com- 
fortable,” said a letter carrier. And a 
Los Angeles student: “My Honda has 
done well on several 3000-mile trips — 
good roadholding, good stability, com- 
fortable.” Owners like the way the car 
handles: several admitted flogging it 
harder than an ordinary car simply be- 
cause of M . . . quick steering, good cor- 
nering, and fast pickup around town.” 
Front-wheel drive and small tires 
mean lots of front tread wear. Front 
tires seem to average 10,000-13,000 
miles. “Standard tires are poor and the 
dealer wants $26 each for replacements, 
I went down the street and bought ra- 
dials for $23 each.” To forestall tire re- 
placement, the factory suggests fre- 
quent rotations. 

One-third (32.2 percent) of our 
respondents said they’d like a bit more 
horsepower. “Mine doesn’t pull long 
hills well in fourth gear.” “In freeway 
driving, where there is a wide differ- 
ence between speeds, I would like to be 
able to move out of dangerous bunching 
situations. Entering a crowded freeway 
can be a problem, too, because ears be- 
hind me want to go faster but can’t pass 
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REAR SEAT unbolts with four wingnubj gives lot of 
luggage capacity. Deck lid is unreinforced plastic 




SPARE T IRE hongs down under trunk floor, umcrewf 
from above, Frequent tire rotation! are advisable 




BOXY LINES make maximum of space, and though 
the rear seat h cramped, there's plenty of headroom 



Summary of 1971 Honda 600 Owners Reports* 



Totot miles driven . . 1.961,069 

Average mites per gallant 

Lera I driving IS. 3 

Long f rips 30 .7 



Why the Honda? 




Economy 


aoj% 


Price 


. . 73. ti 


Style 


1 1,3 


Sii* . . ... 


10,0 


Handling 


. 7.5 



Specie tikes: 

Economy 

Handling 

Sly N n g 

Performance 

Comfort 

Price 

Specific dislikes: 

Hard shifting 
Rattle i 

Lack at power 
Poor brakes 



fli.n 

44,7 

27.0 

13.3 

■o.e 
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29.8% 

14 J 

. 14,6 

B>D 



What changes would you like? 



More pa wet 32.7% 

Easier shifting 16 3- 

Change teat belli .11.] 

More I eft -Foot room S.T 

Bettor sty ling 4-5 



Had any mechanical trouble? 

res . 51.2% 

No , 45.0 



What kind of trouble? 

Carburetor .17-9% 

Enhauit manifold ... . 10.4 

Electrical _ 9.B 

Shift mechanism/trons 7.3 

Horn . 7.3 



Did you repair it yourself? 

Md 

Yet . + **.. 



04.2% 

15.6 



Dealer repairs satisfactory? 

Yes r . r 74 . 5 % 

No 35.5 



“ Percentages might nof total 100% due fa rounding and/or insufficient data. 



Is the Honda your only car? 


No . 


4L2% 


Yes 


28.0 


Other makes of cars owned: 


Chevrolet 


IS, 4% 


Volkswagen 


.12, 6 


Ford 


10,1 


Dodge 


8.1 


FontEae 


74 


Cldsmobile 


6-7 


Number of cars owned: 


2 can 


4?.4% 


1 co r +1 + 1 1 + * h + , , r - 


3E7 


3 cars 


9.3 


4 cars , 


2 5 


5 or more con 


0.6 


Age distribution of owners: 


157? years 


50 ?% 


30-4? years . . . T . . . . . . 


32.4 


50-p 1 us , 


87 



Would you buy another Honda? 

Yei 70 . 1 % 

No 2L7 



even when I'm at peak acceleration.” 
“It cruises nicely at 65 mph t but pass- 
ing from that speed takes some nerve. ” 
A few expressed fear of accidents. 
“The only worry I have is getting hit by 
a bigger car.” “I would like to see a bit 
more reinforcement in doors and roof; 
perhaps also a rollbar.” An Oakland, 
Calif., oil worker: “Ours was totaled in 
a relatively minor accident. Consider- 
ing the damage to the outside, though, 
the inside held up extremely well.” 
Dealers usually sell Hondas alongside 
other lines, mostly American. General- 
ly, Honda owners rate their dealers 
“good to excellent,” with only 35 per- 
cent marking them "below average.” 
Half said service was above average 
and half said below. These are loose 
ratings, not included in our data panel. 

A significant number of owners feel 
they're paying too much for service. 
Figures mentioned; S24.50 for a 3000- 
mile warranty check; §18 for an oil 
change or §26 with filter replacement; 
and six sets of plugs (albeit only two to 
a set) in 12,000 miles. 

Noise is another complaint. “The 
heater sounds like it’s about to eat you 
up, says a commercial artist. “Can't 
hear the radio with the windows rolled 
down at 60 mph.” 'The engine sets up 
quite a racket.” 
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Among the Honda’s clever touches: 
"Radio antenna, roof-mounted, is in a 
good place — you can put it up or down 
from inside,” “I like the removable 
headrests because we can take them out 
at drive-in movies so the kids can see,” 
"Every square inch of this car is used 
for something." 

Summing up, a San Simeon (Calif.) 
park ranger observed: "I bought my 
Honda to save money. My last three 
cars depreciated more in 1 Vz years than 
the Honda’s total cost. With approxi- 
mately 50,000 miles on each previous 
car when traded, 1 couldn’t lose on the 
Honda even if it’s worth nothing in IV 2 
years. And it just happens that I’m very 
happy with my Honda.” 



IRON! COMPARTMENT boasts as much space as 
cor H but same say there isn't room for the left fool 
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Slick New Scout 





Sitting in looking out, you T d hardly guess you were driving 
an off-road vehicle. It's another of those two-car cars 

By MICHAEL LAMM, West Coast Editor Photos by the Author 



Ford jumped in with its Bronco, then 
Chevy with the Blazer, and several 
imports also entered the field — the 
British Land Rover, Toyota’s Land 
Cruiser, and the like. 

Now 1-H feels it’s time for a second 
generation of Scouts. Styling differ- 
ences aren’t drastic, but the changes 
inside and underneath are quite thor- 
ough. The key word is refinement. The 
Scout II has been greatly refined, and 
by doing so, I-H is trying to make this 
vehicle the Cadillac of its class. 

You can order it any of 1000 ways — 
from spartan to ultralux urious. Aircon- 
ditioning, power steering, power drum 
brakes, automatic transmission, two 
big V8s. Ail- Wheel drive with power 
take-off, Trac-Lok limited-slip differ- 
entials, locking hubs and fancy interiors 
are only the beginning. And if you 
think it’s sissy to drive through the 

TAILGATE opens with one Hand, thanks to spare tine 
being moved inside. Cargo deck is 5 inches longer 
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I NTERNATIONAL HARVESTER as- 
sumes that the typical off-roader 
still spends most of his time on the road. 
Thus the new Scout II, while it’s per- 
fectly at borne in the wilds and 
woollies, is as much so on the freeway 
or carting the kids to music lessons. 

In 1961, the original Scout became 
the first recreational workhorse to give 
the Jeep Universal a run for its money. 
Soon, with the Scout selling so well, 





WIDE CHOICE of colors ond trim brighten Scout ll d 
and luxuries indude airconditioning, power options 

boonies with power steering and air- 
conditioning, you ought to try it some- 
time. The thing is, these luxuries don't 
impede the Scout ITs ability to go odd 
places — they just make it more flexible 
and comfortable, and they also make 
this the car you and your wife can use 
willingly for daily transport. So again, 
this is one of those two-car cars. 

The Scout II in its underwear comes 
as a roadster, but with doors this time 
(it used to be available without doors) . 
Since almost no one ever bought a 
roadster, you can now get one only via 
special dealer order, and since there's 
not yet a folding cloth top available, 
these little impediments add up to 
I-H’s way of discouraging the road- 
ster’s sale. 

Next rung up the ladder is a Scout 
II pickup, which is merely the roadster 
with a cab top. But for more general 
use, a full-length Traveltop transforms 
the Scout II into a small wagon, with 
plenty of room for a family of five plus 
all their camping gear. 

Available engines, transmissions, and 
general specifications are given on page 
102, so we won’t repeat those here ex- 
cept to say that one of the V8s— either 
the 193 or the 197-bhp — is recommend- 
ed if you’re planning to load yours 
down with options and trailers. The 
bigger V8 is new to the Scout this year, 
although it’s been available in Travelalls 
for some time. 

The Scout II gives you a choice of 

DUCKETS or 3G/7Q split bench may be trimmed in P 
variety of styles. Instruments include foil gauges 
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AIL-WHEEL- DRIVE Scout U uiet open Cordon joints 
to give a 38 v turn angle, Brakes hove 1 1 in, drums 



WITH 4WD, power takeoff h standard. Gearbox 
Opriom include faur-speed manual, three-^peed CmjIQ 
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SCOUT II stands lower f longer; gete re-englne*red 
suspension for o greater on or off-highway comfort 



front bucket seats or a bench with a 
30/70 split. Gauges are just that — no 
idiot lights. The 19-gallon gas tank 
nestles between the rear (and fully 
boxed) frame rails. Optional skidplates 
are a must for rough country, because 
the Scout II has longer leaf springs 
than before, thus more suspension tra- 
vel. This means the body dips lower on 
hard bumps, but it also means a more 
comfortable, softer ride both on and 
off the road. We recommend skidplates 
both front and rear. 

Other differences between the old 
and the new Scout are briefly these: 
The new body stands 3 inches lower 
and nearly 11 inches longer, giving 
half a foot more passenger space and a 
5-inch longer cargo bed. Doors are 
wider and now use flat sills so you 
don’t have to step over them. The 
doors have check straps and better 
insulation to cut wind noise at higher 
speeds. Pedals are suspended for the 
first time to eliminate the chance of 



toeboard leaks, and the trans hump is 
now smaller even though the floor 
stands lower. 

The Scout II’s ventilation system has 
been redesigned, with a remote-con- 
trolled vent on the driver’s side and an 
easy-to-reach lever for the front pass- 
enger. The tailgate may be opened 
with one hand, because the spare tire 
now rests inside the car. not continen- 
tal-style as before, and doesn’t hamper 
tailgate operation. The hood now has 
an inside lock. It hinges from the front 
and opens almost vertical to give better 
engine access. 

The Scout II’s All- Wheel drive sys- 
tem, made by Dana, can be ordered in 
the same package with automatic trans- 
mission. A separate lever controls the 
transfer case, and on Scouts equipped 
with locking front hubs, four-wheel 
drive can’t be engaged except after 
turning the hubs. 

We drove several Scout IIs briefly 
at I-H’s Chandler, Ariz., proving 
grounds and found them amazingly 
comfortable and easy to drive. It’s 
impossible to give detailed impressions 
in so short a space, but we will say we 
were extremely impressed with the 
performances the new Scouts turned in. 

The base Traveltop wagon with the 
standard lll-bhp Four sells for 32622. 
All-Wheel drive adds 3822, and from 
there the sky’s the limit. With most of 
the luxury options, the tab can easily 
top $5000, * * * 



1972 SCOUT II SPECIFICATIONS 



Available engines: ohv 4. 196 c.i.d. (std.); 
ohv 6, 232 c.i.d.; ohv V8, 304 c.i.d.; ohv 
V8, 345 c.i.d. 

Available transmissions: three-speed man- 
ual, floor shift (std,); four-speed man- 
ual, floor shift: three-speed automatic, 
floor shift. 

Differential types and ratios: All-Wheel 
drive with power takeoff (opt.); Trac-Lok 
no-spin differential; manual locking 
hubs; ratios 3.31, 3.73. 4.27:1. 

Brakes; hydraulic drums, 11-in. dia.; 
175.7-sp.-in. total lining area; opt. 
vacuum assist. 



Steering: worm and roller; power steering 
opt.; All-Wheel drive has open front 
Cardon joints, ball-joint kingpins. 

Suspension; Solid front axle, longitudinal 
semielliptic leaf springs, double acting, 
tubular hydraulic shock aborbers, tor- 
sional front stabilizer bar; rear is same 
but without stabilizer bar. 

Frame: ladder type, fully boxed side rails, 
three cross members. 

Dimensions; Wheelbase, 100 in,; overall 
length, 165.7 in.; width, 70.0 in.; over- 
all height, 66.4 in.; front and rear tread, 
57.1 in.; curb weight, 3569 lbs. 
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NEWS BRIEFS 



Circus? No — the Olympics 

The 1972 Olympics arena near Munich is 
taking on the look of a circus with a huge 
"net” overhead. Plastic panels in the net will 
protect athletes and audience from weather. 



Tiny but noisy 

Super Sound, a three-ounce, aerosol-type 
warning device, yields 100 loud blasts before 
needing refill. Here, a young sailor calls for 
a landing launch. The unit sells for $2.98; 
Thorpe Industries. Mountainside, N.J. 



Fine crop of umbrellas 

To protect his dahlias from heavy rain, 
an English gardener gathered dozens of old 
umbrellas and rigged them over the flowers. 



Driverless car 

A remotely-guided, driverless car (left) has 
been operating at the Road Research Labora- 
tory, Crowthorne, England- Buried just below 
the road surface is a cable energized by alter 
nating current. Two sensors on the front of 
the car (upper left) pick up the signal, de- 
termining by signal strength whether the car 
is veering right or left. Corrections are made 
via an electric motor that turns the steering 
wheel (upper right). 
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By MARK WALKER 

N ORTHFIELD MOUNTAIN in 
Western Massachusetts is more 
than a pretty view. Deep inside its 
granite mass men and machines have 
carved a huge cavern and installed 
massive generators that will pour out 
1 million kilowatts of power daily for 
the customers of Northeast Utilities. 

Northfield Mountain Pumped Stor- 
age Hydroelectric Project is the big- 
gest powerplant of its kind in the na- 
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One Million 



MAMMOTH CAVE— with more floor 
are® thorn football field and 10 iioriei 
high — wot needed far four genemton 



tion — and the first to be built 
entirely underground. It’s 
scheduled to begin opera- 
tion in June, 1972, 

Pumped storage? That’s a 
method of pumping water up 
to a reservoir and keeping it 
there “on tap” for peak de- 
mand periods, when it is re- 
leased in a surge to spin the 
turbines of the generators. 
Thus, although alternating 
current cannot be stored, 
water can — and it adds up 
to the same thing. 

Northfield Mountain was 
chosen for its 1000-foot sum- 
mit, which is crowned by a 
300-acre natural basin — large 
enough to hold 5.5 billion 
gallons of water. The moun- 
tain slopes gently to the 
Connecticut River, the 
source of water for the power 
station. To give the water a 
steep fall the powerplant had 
to be built underground (see 
cross-sectional drawing) . 

A half-mile-long access 
tunnel leads into the power 
plant chamber that is longer 
than a football field and 10 
stories high. The 1130-foot, 
angled pressure shaft from 
the upper reservoir, the 565-foot verti- 
cal ventilation shaft, the access tunnel 
and the tailrace tunnel — they all con- 
nect with the cavern. 

Dominating the cavern are four re- 
versible pump-generators. They can 
pump the water up the pressure shaft 
to the reservoir, or spin and generate 
power as the water flows down. 

By itself, a pumped powerplant is 
inefficient. It takes three kilowatts of 
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Kilowatts From a Mountain Cave 




BIG TRAILER TRUCKS HAULING POWERPLANT PARTS have dkect otcen la tavern ihrough ihn Jwo-lnre, 
holf-mile-long tunnel. Drilling ond blasting thii tunnel was first step in treating the mountain powerhouse 



pumping lo produce two kilowatts of 
power. But the Northfield Mountain 
Project will lie in with nuclear-power 
thermal plants supplying basic power 
needs for the area. In off hours, when 
there is little demand from the nuclear 
plants, they will run ihc Northfield 
pumps to fill the upper reservoir. 

This arrangement benefits the nu- 
clear plants, too. They must be kept at 
top heat constantly to prevent thermal 
stress and insulation damage. 

These days, when the demand for 
electrical power is continually outpac- 
ing the available supply, pumped stor- 
age plants seem to be an idea whose 
time has come. The first such plant in 
this country was built in 1928 in 
Connecticut. It took until 1954 for the 
next one to be built, but now there 
are 15 in operation, 7 under construc- 
tion and 18 in planning stages. 

The price tag on the Northfield 
Mountain project is S90 million. An- 
other $4 million will be spent on nine 
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new recreation areas, including 100 
miles of trails surrounding the project. 

Next June, when millions of aircon- 
di turners in the Northeast pul a stress 
on sources of electricity the powerhouse 
hidden deep inside the Massachusetts 
mountain will come through — like a 
giant storage battery — with an addi- 
tional million kilowatts. * * * 
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Hal f Bridge, Half T iinnel 





You get a clear view of the road from 
this raised driver’s cab patterned after fly- 
ing-bridge cockpits on cruisers. The idea; 
safer driving and easier maneuvering in 
tight spaces. Located above and behind the 



passenger compartment, the cab isolates 
the driver from distractions, could foil hold- 
up attempts in taxicabs and frees the front 
seat for sightseers. It’s the brainchild of 
Walter W. Arakelian, North Billerica, Mass. 
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A ‘Flying Bridge' for Cars Yel? 










POINT OF PROPOSED CROSSING 



MESSINA AT 
UPPER TIP 
OF SICILY 



REGGIO 
AT LOWER 
TIP OF 
ITALY 



How do you cross a gap that's too wide 
for an overhead bridge and too deep for an 
underground tunnel? Right — you go half* 
way in between. That’s exactly what British 
engineers have proposed for a high speed 
road and rail link joining the southern tip 
of Italy with the island of Sicily several 
miles across the treacherous Messina 
Straits. They plan to span the channel with 
a floating underwater tunnel anchored to 
the seabed by cables. It will consist of 
oval-shaped concrete sections made buoy 
ant after assembly by pumping out water 
and filling inside spaces with air. Like a 
g>ant skyscraper, the rigid tube is designed 
to sway slightly without harm, but will be 
far enough down— 150 feet deep — to 
avoid passing ships and surface storms. 
How soon the mighty project will be tried is 
still uncertain. 



This Bolt Tells You When It’s Tight 



Bolts tightened to precise pressures, 
such as on an engine head, require care- 
ful checking with a special torque wrench- — 
but not this one. it changes color, telling 
you at a glance when it's tight. The secret: 
As the shank stretches under pressure, a 



tiny plunger pulls away from a plastic win- 
dow in the head. This forces a dark liquid 
to show up in the window, indicating proper 
torque (lower photo at left, below). Made 
by Gyrafalcon, Inc., Camp Hilt, Pa., the 
bolts can be preset for various pressures. 
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ELECTRONICS 

INSTANT 

REPLAY: 

TV’s 



It's riot done the way you may 
think. Rerunning a spectacu- 
lar play seconds after the live 
action requires fantastic 
teamwork and some fancy 
equipment few people have 
seen. Here are secrets of this 
exciting electronic process 



Electronic 

Magic 




SPLIT-SCREEN TRICK (above} shows quartet- 
back about to pass with receiver runniif down- 
field, As receiver makes spectacular shoestring 
catch, screen shifts to full view of play (below). 
To capture such action, isolated cameras follow 
possible receivers whether they get ball or not 




By RICHARD DUNLOP 

Y OU’RE WATCHING a kick re- 
turner streaking across the TV 
screen in a breathtaking 98-yard run- 
back for a touchdown. How did he get 
through that mass of tacklers at the 50? 
Did he really step out of bounds at the 
20 as the picture appeared to show? 
You wish you could see it all again. 
Then suddenly, as if by magic, there he 
is again, starting his twisting, turning 
run. At the 50-yard line, the action 
slows to a molasses-like crawl, reveal- 
ing several spectacular blocks by team- 
mates that helped to clear the way. At 
the 20, the motion freezes and you see 
the runner’s feet dearly within the 
sideline. Finally, the action returns to 
normal speed as the player trium- 
phantly crosses the goal line. 

This modern TV marvel of instant 
replay is now treating home-screen 
sports fans to sights that not even 

WATCHING MONITOR SCREENS, director in main 
von. decides which of severol camera views will be 
sent out live and which will be recorded for replay. 
Replay scenes ore not usually the some as live ones 







DIRECTOR'S VAN . INSTANT-REP LAV VAN MASTER VIDEOTAPE RECORDING VAN 



IN REPLAY VAN, operator punching bultonj on con- 
tra! consoles can back recorder up to any point far 
immficiiafe rerunning of live action thcif juil took 
place, He con a ho odd slop action or ilow motion 



MASTER RECORDING VAN puts gome on regular 
reel-io-reel videotape for editing and reuse C9I later 
lime, These lapes con include both live end replay 
action- whatever was actually broadcast lo viewers 







ticket holders on the 50-yard line ever 
get to see. Thrilling runs and circus 
catches flash back on the screen sec- 
onds after the live action, often from a 
different camera angle, so you can re- 
live the excitement and study the ac- 
tion more closely. Controversial plays 
can be shown and reshown from sev- 
eral vantage points so you get a clearer 
view of what really happened. 

How do they do it? Two special 
tricks make possible the amazing antics 
of instant replay. First, the recorder 
used to store video images for later re- 
play is radically different from conven- 
tional reel-to-reel videotape machines. 
Developed by Ampex in 1967, the odd- 
looking device consists of two highly 
polished metal discs, about the size of a 
large pizza pie, that spin at high speed. 
Full-color video images are magnet- 
ically recorded on the discs by motor- 
driven heads that move back and forth 
across the surfaces, laying down circu- 
lar ‘‘tracks'* of information something 
like the grooves in a phonograph 
record. 

In the early days of football telecasts, 
engineers using standard videotape re- 
corders would frantically try to rewind 
the tape, find the start of the desired 
action sequence, then rerun the play. 
The process was maddeningly clumsy 
and slow, and TV viewers rarely got a 
chance to see the rerun until consider- 
ably later in the game, if at all. With 
the Ampex machine, called the HS-100, 
an engineer can rerun a play within 
four seconds of the original live action. 
The reason is that the spinning discs 
never stop turning and thus do not 
have to be reversed to get back to the 
start of action recorded earlier. To re- 
run a play, the operator merely presses 
a button and the motor-driven record- 
ing heads automatically move back to 
the beginning and replay the action. 
During the process, the operator can 
slow the motion to a snail’s pace, stop 
it dead at a critical point in the play or 
split the screen and show two different 
views simultaneously side by side. 

The Ampex HS-100 recorders cost 
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^PINNING METAL DISCS— not tape— are setrel 
of Ampex MS-100 imtonhrepEay recorder, Disci 
never Stop turning, thus do not hove to be 
stopped and reversed. Motor -driven heeds move 
back and forth ocross discs to play different 
tracks like grooves* in a record. To rerun a se- 
quence, oil operator has to do is press a button; 
heads automatically go back io start of action 




$100,009 apiece and are a miracle of 
electronic ingenuity. More than 100 are 
now in use by every major TV network 
in the United States and in many for- 
eign countries. Besides football, they’re 
bringing added excitement to such 
other sports as baseball, basketball, soc- 
cer and Olympic contests. 

The second secret of instant replay is 
that the TV cameras used for it are 
generally not the same as those that 
pick up live action for direct telecast- 
ing. Usually, there are as many as 
three or four cameras devoted solely to 
recording action for later replay. These 
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UNUSUAL INSTANI^RIPIAY RECORDER 

consist* of two ! pinning di tci with 
four separate record/ playback heqdi, 
eorii moving aver one of four side*, 
Diagram, here simplified far daftly, 
shows haw image frames are succes- 
sively recorded on different sides to 
form smooth -flowing sequence of ac- 
tion. Actually, each frame occupies two 
sides of a disc because half of trace h 
recorded an lop and other half on 
underside. The two traces are then in- 
terlaced tn playback la provide one 
complete frame. Buttons on com ole 
(left) control forward, reverse, slaw 
motion, freeze frame, other Functions 



are isolated from the live cameras and 
thus have given rise to the strange 
term that has mystified many TV view- 
ers listening to announcers referring 
exuberantly to replay action on the 
“isolated camera.’’ The isolated what? 

Each replay camera feeds an Ampex 
HS-100 recorder in a van parked out- 
side the stadium. Usually, one camera 
is assigned to cover the offensive team, 
another to cover the defensive team 
and a third in the end zone to pick up 
downfield action. This is why you fre- 
quently see views on replay different 
from, and often more dramatic than, 
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those shown during the live telecast. 

The end-zone camera focuses on the 
split end or wide receiver and follows 
his evasive action against the defensive 
corner back. Since he is often the tar- 
get for the quarterback's passes on long 
“bombs.” you get, on replay, an excit- 
ing view of the receiver’s movements 
long before the ball arrives. By con- 
trast, the live cameras must concen- 
trate on the play as it unfolds from the 
line of scrimmage and rarely are able 
to pick up downfield action at the same 
time. The live cameras must also fol- 
low the ball carrier or passer, ignoring 
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SEVERAL TYPES OF TV CAMERAS are used to cover 
action during gome. Above, roving connerarnon wilh 
portable bock-pock rig catches dramatic ground-!ev- 
el shots from sid&lines, con move quickly to fol- 
low direction of ploy. Ar limes, mobile cameras on 
veins also room sidelines. At right, fi*ed comero 
higher in stands covers broader oreos of the field 
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side action out of their field of view. 
But an important block thrown by an 
interior lineman, overlooked by the 
live cameras, can be caught by a replay 
camera. Often a replay camera has 
saved the day, capturing a key play 
missed by a fooled live camera. 

Putting it all together for the TV 
viewer is a complex job of precision 
teamwork headed by the director in his 
own van outside the stadium. Watching 
a huge bank of monitor screens, he is 
able to tell exactly what each live and 
replay camera is picking up. From this, 
he must decide instantly which camera 
view is to be sent out live and which 
are to be stored on the replay recorders 
for use later. Orders are given over an 
elaborate network of intercom lines 
linking all cameras with the director’s 
van, replay van and numerous other 
vans containing conventional videotap- 
ing and transmitting equipment. 

The director not only has a choice of 
several replay views to show from dif- 
ferent cameras, but be can also select 
the most appropriate rerun mode — nor- 
mal speed, slow motion, stop action or 
split screen. The spinning discs on the 
HS-I00 recorder turn at the rate of 60 



revolutions a second or 3600 rpm. Each, 
image frame is recorded separately in a 
track representing one revolution of 
the discs. Actually, it takes two tracks 
to form a complete frame. One half of 
the scanning trace is recorded on the 
upper surface of the top disc, and the 
other half is recorded on the underside. 
On playback, the two traces are inter- 
laced to form the full image frame. 

The next frame in the sequence is re- 
corded in the same way on the upper 
and lower surfaces of the bottom disc. 
The third frame is recorded back up on 
the top disc, the fourth frame on the 
bottom disc and so on. Thus successive 
frames are alternately recorded on the 
top and bottom discs, then put together 
in a smooth flow in playback. 

The speed of the playback action de- 
pends on the speed that the motor- 
driven heads move across the discs. To 
switch from normal speed to slow mo- 
tion, the operator simply slows down 
the rate of head travel. To stop the ac- 
tion, the discs keep spinning, but the 
heads remain stationary, replaying the 
same track repeatedly. Since each track 
represents one frame, the effect is to 
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Dressed up for the riots 

Noting that policemen's helmets are often 
knocked off in riots, a British design student 
devised this new headgear that's fitted with 
gas seals and filters, a two-way radio and a 
chin guard that has 3 crushable foam casing 
with hard inner shell. 
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Truck with a staircase 

The driver must use a staircase to get to 
the cab of this I6V2 -foot-high, 34y z -ton truck 
when he wants to drive. Capable of carrying 
120 tons of iron ore, the giant vehicle is one 
of 36 being built by WABCO Australia for 
Hammersiey Iron Limited. 




Four-wheeled flower box 

When you buy a new car and can’t quite 
bear to part with the oid one, what do you 
do with the aging hulk? A German farmer 
found this solution: He turned his favorite 
runabout into a flower box in his front yard. 
He’s Adalbert Hofmann, who continues to 
feel he’s taken a positive step in the interest 
of beautification despite some contrary com- 
ments from neighbors* 



Israeli STOL 

The Arava, a 20- 
passenger, twin-tur- 
boprop STOL aircraft 
built by Israel Air- 
craft Industries, is 
now undergoing final 
testing for commer-' 
cial and military use. 
The craft can clear a 
50 -foot obstacle in a 
900 foot takeoff and 
land within 1000 feet. 
The maximum cruise 
speed is 205 mph. 
With passengers, its 
range is 845 miles. 
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Firemen are catching up with technology. They’re using helicopters, tower 
ladders and elbow cranes. And they're experimenting with ’slippery’ water 



r pHE U. S. COAST GUARD ice- 
J- breaker Staten Island seemed 
doomed when Seattle firemen roiled up 
to the drydock where she lay one even- 
ing in March 1970, An electrical fire 
had broken out below decks in a com- 
partment that could be reached only 
through a narrow passageway. Acrid 
smoke and intense heat kept the fire- 
men from getting near the blaze. Nor 
could they chop down through the 
steel deck; the metal plates were glow- 
ing and had begun to buckle, 

114 



Fortunately, the Seattle Fire Dept. 

had just bought an unusual new tool 
never before used in fighting an actual 
fire. With nothing to lose, the officer in 
command decided to try it. A lemon- 
yellow box the size of a small suitcase 
was placed on the deck directly above 
the burning electrical room. Then a 
fireman about 30 feet away flicked a 
switch at the end of a red electrical 
cord attached to the box. There was a 
muffled explosion, no louder than a pis- 
tol shot, and where the box had lain, a 
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neat circular hole a foot in diameter 
had been punched through the deck, 
Into this hole the firemen shoved a 
hose with a rotating nozzle and quickly 
extinguished the blaze. 

The yellow box that saved the Slaten 
Island is an offshoot of space-age inge- 
nuity. Called Jet-Axe, it is made by a 
small California company specializing 
in the manufacture of the explosive 
cord that forcibly separates the first 
and second stages of the Saturn rocket. 
Jet-Axe focuses the entire force of an 
ounce or two of high explosive in one 
direction, The rest of the box is filled 
with granular insulation to protect the 
explosive from any handling damage. 
Jet -Axe is, in fact, impervious to fire 
and gunshot, and is, in fact, safe enough 
to ship through the U S. mails. Price: 
less than $100. 

Jet-Axe is typical of the fresh ideas 
now being used to make cities safer 
and to save the lives of firemen. For 
half a century, fire departments did lit- 
tle to modernize their tactics and 
equipment — aside from replacing the 
horse with the internal combustion en- 
gine. A few years ago a speaker at a 
fire chiefs 1 convention remarked sar- 
castically: “In the 1870s we had 97-foot 
aerial ladders. Now we have 100-foot 
aerial ladders. Boys, that’s progress,” 

Today almost every major fire de- 



PERCHED HIGH on tower ladder platform. New York 
City firemen fight a third-floor blaze above store 





SUPERPUMPER (top) gives New York City firefighters 
extra punch with Its capacity to pour 8000 gal- 
lon* per minute on a blaze. The mobile fireplug 
Is operated from a control panel (center) carried 
in the tractor-trailer rig. For smaller fires in 
light quarters, firemen are using Squrt, a unit 
with an elbow-like crane {bottom) that cun shoot 
water around □ building carper too hot to approach 






partment is rushing to catch up with 
the times — of necessity, for in the last 
dozen years the fire alarm rate in most 
cities has doubled; in New York and 
some others it has quadrupled. Every- 
where fire damage is mounting, and 
according to the latest figures compiled 
by the National Safety Council and the 
U.S. Bureau of Labor Statistics, fire- 
fighting has become one of the most 
hazardous occupations. 

Besides, morale has been sagging. 
Not so long ago, firefighting was a 
pleasant way of life: puttering around 
the firehouse, raising geraniums, pol- 
ishing brass, playing a little pinochle, 
and occasionally dashing out to extin- 
guish a blaze or rescue a kitten from a 
tree. The hours were long, but the pace 
was relaxed, and the fireman was a 
neighborhood hero. 

In the troubled cities of today, fire- 
fighting is fraught with hazard. En- 
gines on their way to fires are fre- 
quently targets for snipers. Firemen 
wrestling with hose often have to 
dodge bricks and bottles. False alarms 



and maliciously started fires account 
for the major part of the increase in 
the alarm rate. In New York alone,, 
where false alarms are rising at a rate 
of more than 25 percent annually, the 
total is expected to exceed 115,000 this 
year. 

Even their friends are doing little to 
help the firemen. Municipal budgets, 
already strained, include no funds for 
trying out new techniques and equip- 
ment. The Fire Research and Safety 
Act, which became law in 1968, pro- 
vides for research in many areas; sta- 
tistics, the cause and nature of fires, 
fire prevention, improved building 
codes, training and public education. 
But last year Congress voted only 
about SI million to carry the program 
out — hardly enough to continue rou- 
tine testing of the flammability of chil- 
dren’s clothing, draperies and other 
household articles. 

Somehow, though, with scanty funds 
and little public support, a number of 
enterprising fire departments around 
the country are harnessing modern sci- 




FIREFIGHT1NG ATTIRE h taking on the spaceman look with the help af NASA research, Houston firemen 
are experimenting with plastic helmels, and Eight fiber coats and boats to replace their heavy rubber gear 
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ence and technology to solve their 
problems. Almost everything that a 
fireman wears, handles, rides in or does 
has been restudied. Even water has 
been improved. 

Back in 1968 New York City hired 
Rand Corp., a leading research orga- 
nization, to help streamline several 
of the city’s operations. Dr. Edward 
H. Blum, a Rand scientist assigned to 
the fire department, was aware of a 
good deal of advanced military tech- 
nology in firefighting. He recalled that 
a certain slippery liquid plastic, a long- 
chain polymer, lessens the friction of 
flowing water. Perhaps adding a little 
of this plastic might so increase water 
flow through a hose that a smaller, 
lighter Are hose than was traditional 
could be used. 

Subsequent tests showed that Blum’s 
hunch was even better than he had 
hoped. “Slippery water,” made by add- 
ing the merest trace of the plastic at 
the pump, not only flowed 70 percent 
more swiftly but shot out in a stream 
that was 100 percent longer, thus en- 
abling firemen to fight blazes from 
safer distances. The smaller hose that 
evolved allows firemen to climb stairs 
and reach remote areas much more 
quickly and easily than before. Also it 
decreases the danger of back strain 
among firefighters, a common occupa- 
tional ailment. 

The Union Carbide Co., which makes 
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HYING FIRE ENGINES wiifi belly tank; waier-bomb 
brush fires an remote Los Angeles mounlain peak* 



the plastic under the name Polyox, has 
invested about a million dollars per- 
fecting a way of feeding just the right 
amounts into a hose stream. The New 
York Fire Dept, is currently fitting its 
pumpers to dispense slippery water, 
and other departments across the coun- 
try are planning to do the same. 

Another water additive was devel- 
oped especially to fight harbor fires by 
the Naval Research Laboratory near 
Washington. It is a chemically modified 
protein that mixes with water to make 
a cohesive foam, known as “light wa- 
fPltfaae timi to page 200 ) 




PUFF THE MAGIC DRAGON smothers Seattle by fifit firing a tSOO-pound charge of dry chemical 

extinguisher, then follows up with a tremendous blast of light foanv "Puff" specializes in gasoline fires 
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Crane on an air cushion 

A 20-ton crane and auxiliary equipment 
can be carried on a new 51 -foot-long hover 
platform developed in England, The rig i$ 
used for excavating, dredging, salvage and 
other marine work. It was developed by Mack- 
ley and Air Cushion Equipment of England, 




Ship rescuer 

Built to free ships that are icebound in 
rivers, this unusual vehicle was developed 
by the Soviet Experimental Designing Office. 
Unsinkable and capable Of traveling 12 mph 
on snow, the vehicle carries a milling device 
that can cut ice at the rate of about 300 yards 
per hour. 




Scaled-down Niagara helps in facelifting study 

Mighty Niagara became a mini when it was reproduced in scale by the U.S. and Canadian 
governments in a study aimed at improving the appearance of the famous waterfall. The 
22-foot-wide model of the American Falls (shown in both the above photos) was built 
at the hydraulic laboratory of the Ontario Hydro Service Center in Toronto. Several hundred 
tests have been conducted and some 40 plans made for improving the look of the falls. 

118 POPULAR MECHANICS 




SPACIOUS FRAMING dlowi ample air circulation, A 
smaller 'boalhouie/' like ihal ibown b&low, ton be 
left assembled and lifted on and off by ju*t two men 




PLASHC-COVERED BOAT (below) h better venlHated 
and eatier to work with thon to rp- wrapped neighbor 




Build This 
Low-Cost 
Winter Home 
For Your Boat 

By DAMAN G. FENWICK 

ONE COURAGEOUS BOATER in 
our Toledo (Ohio) Yacht Club dared 
store his boat under plastic during the 
winter of 1969-70. A lot of us laughed 
and predicted that the first winter 
wind would rip his shelter to pieces. 
It didn't — our innovative yachtsman 
was fiTst to launch his boat in spring. 
He had been able to sand, paint and 
tend to winter maintenance details; 
others had to wait for dry weather. 

When spring came, he simply tore off 
his plastic cover and knocked down 
the timber frame. He discarded the 
plastic, but saved the timber for next 
season. The entire job took two hours, 
about half as long as it took to put up 
his “plastic boathouse'’ in the first place . 

Last season all he had to do was buy 
another 100-foot roll of 4 or 6-mil clear 
polyethylene for around S10. But it 
seems there was something of a run on 
our local supply: our innovator sud- 
denly had a lot of imitators! 

Plastic storage has several advan- 
tages: the clear plastic permits light 
to get through the cover to the work 
area: the frame permits adequate 

ventilation and work space: and ma- 
terials for the housing are incredibly 
cheap. In fact, most of us scrounged 
our lumber, but a visit to your local 
lumberyard won’t break your budget. 

With a stapling gun and your choice 
of 4 to 2 0-foot- wide rolls, construction 
takes little longer than an afternoon. 
Small-boat shelters can be made per- 
manent for years of use. * * * 
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BOATING 



How to Store Your Boat 



By MORT SCHULTZ 




SMALL STRIPS OF TAPE over the battery-tap vents 
keep baking soda solution from running into the cells 




WASH ENTIRE BATTERY with baking lade lofulion, 
paying particular attention to tap vents gnd posts 



FLUSH BATTERY with dear water,- make sure that 
your cleaning solution is thoroughly washed away 
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F IND COOL STORAGE for your 
battery— the cooler the better. 
Don’t worry about freezing. If a battery 
has a specific gravity of 1.200 (50 per- 
cent charged) , it will withstand a 
temperature of minus 16 F. Specific 
gravity is a measure of the battery’s 
state of charge, and if you bring a bat- 
tery to full charge (1.260 specific 
gravity) T it won’t start to freeze until 
the temperature reaches minus 62 \ 
Warmth, on the other hand, causes a 
battery to self-discharge by activating 
chemicals. At 80 s , for example, a bat- 
tery will lose an average o£ .001 
specific gravity per day. This means 
that a battery with a specific gravity 
of 1.240 (75 percent charged) at 

storage time will have a specific gravity 
of 1.210 after 30 days, or 1.180 after 60 
days, which borders on lifelessness. 

Dirt in the form of electrolytic salts 
also causes rapid self-discharge by 
establishing a conductive path through 
which energy is drawn from the bat- 
tery. Wash the battery before storing 
it with a mixture of baking soda and 
water (1 tablespoon to 1 quart respec- 
tively). Baking soda neutralizes salts 
which gather on the battery during the 
boating season. 

Battery caps covering cells must be 
screwed down tightly when baking soda 
is applied. Also apply a small piece of 
adhesive or masking tape over each 
cap vent hole to keep out the solution. 
Apply the baking soda solution with 
a sponge. When it stops fizzing, rinse 
the battery thoroughly with water. 
Keep applying the baking soda solution 
and hosing down the battery until an 
application of baking soda no longer 
bubbles. This means the acid has been 
neutralized. 

Polish battery terminal posts with a 
small wire brush or a swatch of sand- 
paper. Apply a thin layer of petroleum 
jelly to protect posts from moisture in 
the air during storage. 
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According to the U.S. Coast 
Guard, battery failure is a 
major reason why many pleasure 
boaters are towed ashore in the 
spring. Save yourself 
embarrassment next year 
by servicing your battery now. 



GIVE YOUR BATTERY a little prewjnter mointenanee and it's less tikely to let you down next booting season 



Now. determine the battery’s state 
of charge (specific gravity) with a 
battery hydrometer, which costs a 
couple of dollars but is one of the most 
important service tools you can own. 
Throughout the boating season a 
hydrometer can be used to indicate 
trouble in the boat’s electrical system. 
If an electrical system is operating 
properly, the battery will maintain its 
specific gravity. However, when the 
hydrometer shows that specific gravity 
has fallen, you know you have some 
kind of problem in which quick de- 
tection usually permits quick, and 
inexpensive, repair. (Also keep tabs on 
electrolyte level. If you have to add 



water once a week, it means that the 
electrical system is causing the battery 
to overcharge. Find and fix the problem 
immediately.) 

During the boating season, your bat- 
tery should be checked with a hydrom- 
eter once a week. It should also be 
regularly checked during storage. If 
specific gravity falls, bring it back up 
by charging the battery. 

To check specific gravity, draw elec- 
trolyte from one cell at a time. Be sure 
that the hydrometer’s float rides free, 
hold the tool at eye level, and read the 
specific gravity. If one cell shows a 
reading .050 less than the others, that 

fPlqti.se r urn to jingo _ 205J) 



CLEAN POSTS with wire brmh, jondpoper or o special bottery-d earring tool sold In auto supply sto res* 
Check tpedfic gravity with o hydro meter. Then charge battery, making sure ihof caps are removed from 
cell openings. This prevent! possible damage should Interior pressure- develop during charging operation 









You promised you r d get to your snowmobile before next season. With the 
first snowfall you’ll want the machine in a hurry. Here's a quick home 
checkout for a snowmobile that hasn’t been run since last winter. 

Get Your Snowmobile 
Ready For Snow 

By HENRY B. NOTROM 

M AINTENANCE CHECKS you can make to get your snowmobile in top 
condition would cost $25 if done by a professional mechanic. Here they are: 
• Service suspension and adjust track. Some makers recommend that bogie 
wheels be removed for special treatment. If this was not done when you stored 
the machine, do it now, The procedure is simple: To remove bogies from a Ski- 
Doo, for example, take off capscrews and star washers that hold the cross shaft to 
the frame and slide wheels off the frame. Wheels come off in sets. 

• Remoue cross shaft from each set and check to see it's not bent or worn. Clean 
dirt off all parts and apply a metal protector to bogie wheel springs. Coat each 
cross shaft with a thin layer of low-temperature grease. 

No matter what make machine you own, raise and support the rear of the ve- 
hicle, release tension on the track and spin each bogie wheel to check for seized 
bearings. If a wheel “clatters' 1 or binds, have the entire system checked. 

• Check and adjust track tension. This is done differently, according to make and 
model. Yamaha and Evinrude tracks must be raised so they don't support the 
machine. But Mercury and Polaris tracks must support the vehicle as you make 
the adjustment. Checking and adjusting track tension is one service outlined in 
all owners manuals. If you've lost yours, write the company for another. 

• Check track alignment. Lift the rear of the machine off the ground and block 
the front end for stability. Start engine and run the drive mechanism to see if the 



CHECK SKI ALIGNMENT by measuring d is (antes between skis at both their heels and toes. They should be 
equal To check for bod bogie bearings (right), spin each wheel by bond and listen for a vibration noise 
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DRIVE BELT ihould be in good condition- Loosen it for 
best inspection. Diqtjmms show (arrows) where chain- 
ad jui ting nut is located on most made! chain coses 




TAKE UP SLACK on brake cable so brake lever is 
!i inch or more from handlebar when activated- Too 
can't afford to hove "soft" snowmobile brakes! 
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track is centering squarely between the 
sides of the chassis and if the teeth on 
the sprocket wheel are entering the 
drive slots evenly. Track alignment is 
usually made by adjusting screws. 

• Check ski alignment and adjust if 
ttecessary. Skis should parallel each 
other and the vehicle's body while the 
steering bar is in a straight-ahead driv- 
ing position. If you don’t trust your eye, 
measure the distance across the skis, 
front and rear, with a metal tape. 

Ski adjustment varies. With some 
machines, such as Yamaha and Bom- 
bardier, loosen tie-rod nuts and turn tie 
rods to move skis in or out. With Mer- 
cury, loosen the mounting bolts of one 
ski spring pivot plate until it parallels 
the other. With Evinxude, loosen the 
jam nuts at outer ends of the tie rods, 
remove locknuts from the outer ball 
joints, and turn ball joints to align the 
skis. Polaris models are adjusted by 
turning the rod and bearings. 

If you can’t figure how to align your 
machine’s skis (in many cases, the pro- 
cedure isn’t in the owners manual), 
ask a dealer or write to the maker. 

Examine skis carefully. If runners 
are worn excessively, replace them. 

• Check drive belt for wear. If it’s 
cracked, frayed or worn, replace it. If 
it’s unevenly worn, your drive and 
driven pulleys are out of adjustment. 

Pulley offset — the relative position of 




MODERN SNOWMOBILES are built to stand rough 
treatment; However, vibration cauiei nuts and bolts 
la loosen, Tighten these parts before season starts 
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one pulley sheave to the other — is gen- 
erally about Vz inch; the exact dimen- 
sion differs from machine to machine. 
If pulleys are misaligned, usually they 
must be removed, and shims added or 
damaged parts replaced. This job is best 
done by your servicing center. 

• Adjust driue train if too slack. The 
drive chain connects the driven pulley 
to the drive axle. To check tension, re- 
move the inspection cover and press in 
on the side of the chain. There should 
be a slight deflection. A chain that's too 
slack will jump on the sprocket, dam- 
aging the chain or sprocket. Adjustment 
usually is made by loosening a locknut 
and turning an adjustment mechanism, 
though some chains are self-adjusting. 

Make sure the drive-chain case is 
filled with lubricant. If it isn't, add 
chain case oil available at your local 
snowmobile dealer. 

• Adjtist brakes if brake lever is less 
than ¥4 inch from the handlebar luhett 
brakes are engaged. Adjustment usual- 
ly involves loosening the brake cable 
at the brake-shoe mounting and taking 
up the slack cable. 

• Tighten all bolts and nuts and lubri- 
cate all appropriate points. A lube chart 
should be in your owners manual. Re- 
member: grease and oil are cheap com- 
pared to damage their nonuse causes. 

• Check the battery. If your machine 
has electric start, make sure the battery 



electrolyte is up to level, terminal con- 
nections are tight and free of corrosion, 
and the battery is clean. If battery is 
dirty, remove it from the machine and 
wash with a baking soda solution or 
ammonia, taking care not to get any in- 
side the unit. Rinse the battery thor- 
oughly with water. Reconnect terminals 
tightly and coat them with a light layer 
of petroleum jelly to retard corrosion. 

Start the engine and listen for 
“wrong” sounds. Small-engine mainte- 
nance and repair articles appeared in 
the March and April ’71 issues of PM. 
Much of the data given applies to snow- 
mobile engines, 

• Examine the machine’s exterior. For 
any scarred areas, use a touch-up paint 
you can usually get at your snowmobile 
dealer’s. Wet-sand damaged area with 
No. 320 sandpaper, using a circular mo- 
tion. If damage is deep and you have to 
sand to base metal, apply a zinc chrom- 
ate primer before painting. 

For a minimum of engine work at the 
start of a season, you should clean or 
replace the fuel filter; check the fuel 
line f replace if it's dried out) ; replace 
sparkplug { s) if damaged or worn; clean 
and regap old plugs if reusable and ad- 
just the carburetor. 

Don’t assume the carburetor is set 
properly because the machine ran okay 
when you stored it. A change in tem- 
perature may affect adjustment, * * * 




MOST IMPORTANT SERVICE you can give your mo- 
chine is lubrication— before and throughout the sea- 
son. Follow the lube chart found in owners manual 
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CARBURETOR ADJUSTMENT may he required. Proper 
fuel flow to your power system is especially critical 
with machinery that J $ likely to see o lot of hard use 
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By BILL HARTFORD, Auto Editor 




REAR-PASSENGER COMFORT Is result of fwd layout 
and Renoutl'i care in designing of itols for the 12 
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700T TO THE FLOOR, speeding 
south from Paris on the autoroute 
last May seemed no different to me 
than being on the New York State 
Thru way. It was familiar and fast. Bui 
after a quick switch onto two-lane 
blacktop for the run between Macon 
and Talloires on Lake Annecy the driv- 
ing experience suddenly became very 
French— like running head on into a 
travel poster. The narrow road knifed 
between two, ram- rod straight and reg- 
ularly spaced rows of plane trees They 
beat by in a blur that gave the effect 
of being in a tunnel — but without the 
“safety" of a smooth tunnel wall! 

Later, farther into the French Alps, 
the challenge was still to ding to the 
right-hand side of a narrow, crowned 
road, but now to do it as it rhythmi- 
cally wound, and sometimes violently 
hooked, left and right. This driving 
quickly rehoned what is so essential to 
survival and what too easily rusts from 
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IMPORTS WITH FRONT-WHEEL DRIVE 

Audi Super 90 2 and 4-d^Or ledorVi Qdd 

station wagon; 1 00 IS 2 and 4-daoi jedcini, 
Austin America 2-door *edon. 

Citroen - Wehari 24 2: D Special 4-door 

sedan. DS 2l 4 door sedan, Motion wagon. 
Fiof- 1 2B 2-douf sedan, 

Honda 600 2 door sedan. 

la ncia— Folv ia coupe and 4 door sedan; 

Flo via coupe and 4 -door sedan. 

Peugeot 304 2 and 4-door sedan and station 
wagon; 504 4-doar sedan. 

Renault -16 4 door sedan wagon; T 2 4-door 
Sedan and Station wagon. 

Saab 96 2-door sedan; 95 2-door station 
wagon; 99 2 and 4 -door sedan; Sonett III 
sports cor. 

Subaru 1100 2 and 4-docr sedan, Motion 
wagon; 1300 2 and 4-door sedan 



FIAT FRONT FLOOR, mo rk of fwd, contribute* to high 
level of driver, passenger comfort. Cor if recog- 
nized eoftily by more- than- overage slope of rear deck 



driving too-big cars on too-big roads: 

concentration! 

If I wasn’t quite in my natural 
habitat, the car I was driving was. The 
Renault 12 was introduced in Europe 
in 1969 and is now available here in a 
four-door sedan model and — a first for 



a bumper crop (see the list above) . 

Of these manufacturers, Renault is 
the No. 1 producer of fwd cars — with 
the five-million production mark hav- 
ing just been passed. Renault’s fwd 
production began in 1959 with a small 
commercial vehicle and continued with 



Renault — a four-door station wagon. I 
drove the U S. version which has a 
1565-cc Four— -one up on the European 
version with its 1289 cubic centimeters. 

What oil 12s have in common, of 
course, is front-wheel drive — a feature 
that made my trip from Paris, through 
the Alps and ultimately to Monaco, both 
sw x ift and safe, but certainly not unique 
— not in Europe anyway. A hundred 
different front- w T h eel-drive models are 



the 4, 6, 16 (see Test Driving the New 
Renault 16 Automatic, page 38, June 
’70 PM) and 12. Also, it's no secret that 
Renault will begin importing two fwd 
cars — the 15 and 17— -next year (See 

Detroit Listening Post, page 38). 

The advantages and desirability of 
fwd are severalfold, especially in small- 
er cars (“smaller” meaning more sen- 
sibly sized in overall dimensions than 
most domestic models) . Packaging and 



made in Europe (vs. just Toronado and 
Eldorado here) and the number is in- 
creasing as Fiat and even VW join the 
ranks. Not all European fwd models are 
exported to the U-S. but there's quite 



comfort are two such bonuses. With all 
driveline components under the hood 
there's no transmission hump, drive- 
shaft tunnel or rear-axle differential. 
The result is a fiat floor up front, more 
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RENAULT 12 STATION WAGON has lop- hinged foil got*? and 3B cu. ft. of cargo space with rear seal folded. 
In profile, wedge shape is approached by downward slope of hood and high degree of rake of windshield 



rear- seat room and seats that can be 
lower for more headroom. Trunk space 
benefits, too, when there’s no bulky 
rear axle. Noise and vibration are con- 
fined under the hood, and center of 
gravity of the car can be kept lower for 
greater resistance to rollover. All these 
advantages are evident in the 12. 

As appealing as these fwd advantages 
are by themselves, it is still the unique 
handling that is the biggest bonus. 
Superior traction and stability are the 
handling characteristics most readily 
noticed by having the front wheels pull- 
ing the car rather than the rear wheels 
pushing. Fwd takes a better bite of the 
road because of distribution of weight 
over the driving wheels (about 60/40 
front/rear in the 12). Wheelspin under 
acceleration is minimized, and even if 
you do spin your wheels you won’t skid 
sideways as with a rear-drive car. (This 
was borne out by some very fast starts 
in notorious Paris traffic, which con- 
fused some knowledgeable French driv- 
ers who were puzzled at the brisk 
acceleration of what appeared to be 
just a mild 1289-cc Renault 12!) 

In sand, snow and slush the going is 
easier, too, since the front wheels make 
a path for the rears to follow. Front- 
wheel-drive stability in crosswinds is 
128 



evident while you drive the 12 flat out 
on the autoroute on a gusty day. The 
claimed top speed of 91 rnph is easily 
achieved (even at that speed, the big, 
luxurious, fwd Citroens closed fast, 
quietly passed and slowly disappeared 
ahead). A cruising speed between 70 
and 80 mph proved most comfortable, 
however, and the experience would 
dispel anyone's holdover notion from 
the early days of imports that “small” 
cars are not up to the demands of 
American freeway driving. 

Stability in hard turns is another 
handling characteristic of fwd. A morn- 
ing drive through Grenoble — of 1968 
Winter Olympics fame— to the little 
mountain village of St. Julien provided 
the opportunity to confirm that in the 
Renault 12. Following the “do as the 
Romans do” philosophy, we drove as 
the Frenchmen do— with elan. And so 
we quickly mastered what we had 
observed: the downhill -racer tech- 

nique of getting past slow cars on left- 
hand hairpins by passing on the inside, 
C’est magnifique when you can see 
the road below you, but don’t try it up- 
hill! And, of course, don't do it until 
you know the car. 

In such hard driving, with fwd you 
have the advantage of being able to 
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LENGTH 1 71 IN. 







ENGINE 4 CYL, OH V 
1565 GC (95 6 CU INI 
Y/ATER COOLED 2 69 L. CAR B 



155 * 13 
RADIAL 
TIRES 



4-SPEED. ALL SYNCHRO 
lAUTO OPTIONAL! 

WHEELBASE 96 IN 



turning 

diameter 

32 -B FT 



UNITIZED 
BODY/FRAME 



FLOW-THROUGH 

VENTILATION 



FUEL 

capacity 
13.2 GAL HEIGHT 
56.5 IN. 



TRACK F R- 51.5 IN 
WIDTH 64.B IN. " 



CURB WEIGHT 2050 POUNDS 

FRONT WHEEL DRIVE RENAULT 12 



FRONT AND SEAR SUSPENSIONS allowing high de- 
gree of wheel tfovel ore among features under skin 



simply steer through a very fast curve. 
With front engine/ rear drive, and even 
more so with rear engine/rear drive, 
at the same speed, you would need a 
greai deal more driving experience and 
skill for correcting slides and adding 
opponi u lock for oversteer, for example. 
The 12 exhibited the familiar under- 
steer (tendency to run wide in a turn) 
common to fwd cars and designed into 
Detroit front-engine/rear drive cars to 
make them easier to control for the 
average driver. The 12 didn’t abruptly 
oversteer (rear end slide out) when 
power was backed off in a turn. 

What we didn’t like about the 12 
right off the bat, and disliked even more 
after driving the length of France, was 
the sloppy, rubbery, four-speed shift 
linkage (automatic transmission is op- 
tional). Otherwise, Renault has for the 
American market a very smooth, com- 
fortable, roomy and carefully assem- 
bled car. 

The sedan is very competitive at the 
(prefreeze) price of $2195. The $2595 
sticker for the wagon seems too much 
more, but it does have as standard the 
comfort, convenience and appearance 
afforded by the TL Decor Group that’s 
a $150 option with the sedan. * * * 
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BACK Algo PINION 
STEERING 



I SHAPED 
CONTROL ARM 
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CONTROL ARM 



FRONT-WHEEL DRIVE 
COUPLING 



FRONT SUSPENSION 
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CENTER 
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EMERGENCE BRAKE 
PULL CABLE 



REAR SUSPENSION 

DGILSPRiNG/SWCK. ABSORBER 
„ PRESSED STEEL AKI.F 
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THREE INEXPENSIVE ADAPTERS you can buy 
to conuAft 10 four-channel sound are (from left) 
Lafayette, Qynaco and Electro- Voice, Lafayette 
and Dynaco are about $30; ElactrcM/otM, $©0 
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Smile, You’re on Four Channels 



TAPE 

RECORDER 
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RECORD 

PLAYER 



2 OR 4-CHANNEL 
INPUTS 
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DECODER FEEOS 

[o""ol PROCESSED 

'signals to 

SECOND AMPLIFIER 



TAPE 

PLAYER 

C n' ~i n 



, EXISTING 
1 2-CHANNEL 

1 amplifier 
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4-CHANNEL DECODERS REQUIRING 




IT'S ONLY A SMALL BOX with two knobs an the 
front, hut rf cart produce Four -channel Aound from 
your present stereo system if you hove a second am- 



plifier available. Pi a nee red by Elec Ira- Voice, If 
conned* between the two stereo amplifiers and de- 
code* standard gr mpfrised two-channel sources in- 



ADD-ON ADAPTERS are simpler than decoders, but 
require no additional stereo amplifier. They con- 
nect to your existing stereo system and produce 



four speaker outputs for synthesized four-channel 
effects. Dynaca'Sj shown beiaw and in parts, an fac- 
ing page, is styled to match Dynaco amplifiers and 
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PLAYER 
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2 CHANNEL INPUTS 






EXISTING 
2-CHANNEL 



1 1 ADAPTER FEEDS 
|Q Q] 4 SPEAKERS 
tttt - FROM 2 ORIGINAL 
SPEAKER OUTPUTS 



receiver 



ITS 



E 3 



4-CHANNEL ADAPTERS REQUIRING NO 




DYIStACO 




ELECTRONICS 





to additional chonnflU and feeds hKese la real" 
speakers. E V's and R*aliitic f * ore both S59.95. 
Heath tells a similar model in tit form for $29.95 



tuners. lt J t $29. 95 assembled, $19.95 in kit form. 
Similar Lafayette model at tap at the opposite page 
ls $29.95r Realistic's at fighf, below, is $24.95 



Like it or not, you're going to 
have to face an ever-growing 
number of choices in today's 
rush to get quadraphonic 
sound into American homes. 
Here's a rundown on the cur- 
rent entries in the race with 
tips on choosing the right 
equipment to suit your needs 

T HREE MONTHS AGO, in the August 
issue, PM published whet was then 
the “last word*' on four -channel stereo— 
the latest and most exciting developments 
in this brand-new form of home enter- 
tainment, In the short period since then, 
so much has happened that H’s time again 
to take another look at this galloping 
trend in hi-fi listening, called quadra- 
phonic sound. 

If you're a little confused, you’re not 
alone. So many different four-channel 
systems have hit the market so fast that 
even store clerks are having difficulty 
keeping them straight. This has led some 
frustrated cynics to call the situation the 
’’multi-channel muddle." 

This needn't be, however. There’s no 
muddle if you know who's doing what and 
why. First, four-channel stereo is not just 
a gimmick, as some have implied. It’s for 
real. I've listened to demonstrations of all 
major systems and the sound represents 
an impressive improvement over conven- 
tional two -channel stereo. It is, in fact, to 
stereo what stereo was to early monaural. 
The two additional speakers placed at the 
rear of the listening area combine with 
the regular speakers at the front to pro- 
duce a rich, room-filling "surround" effect 




ADDED AMPLIFIER 



REALISTIC 






EXISTING 2-CHANNEL 

amplifier for 

LEFT AND RIGHT 
FRONT SPEAKERS 
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4-CHANNEL 
CARTRIDGE 
PLAYER WITH 
BUILT-IN 
2-CHANNEL 
AMPLIFIER FOR 
LEFT ANO 
RIGHT REAR 
SPEAKERS 






4-CHANNEL "ADD-ON" CARTRIDGE 



FISHER 



BELL & HOWELL 



YOU CAN TAKE YOUR CHOICE of four channel cor- 

tridge tape players In three forms. The add-fin or 
1 lave-type units shown above incorporate their awn 



built-in two channel amplifiers and are designed 
For use wilh on existing stereo amplifier lo pro- 
vide ihe two added channels. They also play regular 






4CHANNEL 
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MPLIFIER FOR 
EFT AND RIGHT 
RONT SPEAKERS 




2 CHANNEL 
AMPLIFIER FOR 
LEFT AND RIGHT 
REAR SPEAKERS 







4-CHANNEL CARTRIDGE PLAYER DECKS 




four-channel cartridge decks are least expen- 
sive type, but contain no amplification of their own 
They require two twa-channel stereo amplifiers pr 



a single four-channel amplifier. They will, how- 
ever, play regular two-channel cartridges through 
your present stereo system now, and you eon add o 
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^CHANNEL 
:ART RIDGE PLAYER 
CONTAINS BUILT-IN 
^CHANNEL 
AMPLIFIER, NEEDS 
)NLY 4 SPEAKERS 





COMPLETE SELF-CONTAINED 



RCA 



REALISTIC 

Si - * 

. __ 



YOU NEED NOTHING EXTRA with fhe S e seif-con- 
famed Foyr-chcnnd cartridge players. They hove tom- 
pJete built-in four-channel amplification and most 



even include four speakers in price. Realistic is 

$189.95; RCA, $249.95; GE, S3 99.93; Teledyne (not 
announced); Toyo, $169,95; Molorolq, $399.95. Mo- 



that gives the feeling of listening to live 
music in a huge concert hall. The walls 
expand magically outward and the music 
floods over you from all directions. At 
it’s best, it ! s magnificent. 

Secondly, manufacturers are sincerely 
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trying not to obsolete your present hi-fi 
equipment. Most of the new systems rep- 
resent *‘add-on' ! units that can be used 
with your existing stereo amplifier or re- 
ceiver. Also, different four- channel units 
can be purchased a piece at a time without 
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PLAYERS 




eicjbt-tf atk r 1 wo -channel cortridges. Prices nitn 

Fisher, $ 299 , 95 ; Belt $ Howell, SI 69.95; Motorola, 
$229.95 include & two speakers); Ampe*. about $230 




second stereo amplifier later for four -chon ne I car- 
tridges. Prices orei Magna vast, SIT 9-95; Lafayette. 
$89 95; Panasonic. 1129 95, and Fisher, $169 95 




4-CHANNEL CAR PLAYERS 




EVEN CAR PIAY6RS have gone quadraphonic. These 
new faur-chpnnel under-dash cartridge models are: 
Craig, $139,95; Motorola, 5159,95; Taya, $129 95 






TELE DYNE m GT O ROLA 



4-CHANNEL CARTRIDGE PLAYERS 



furola has novel balancing system right) that lets 
you acquit ipegkers by moving a spat of light on a 
grid unlit if mafche* your listening area in room 



disturbing or outmoding your present 
setup. 

Some inexpensive quadraphonic adapt- 
ers start out at as little as S30 and require 
only two extra speakers. Those sold by 
Dynaco, Lafayette and Realistic (Allied 
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DECODERS, CONVERTERS 




CONVERTERS ARE BASICALLY iwa-channel amplifier* 

with odded circuitry for creating o wide variety 
of special effects. Uied in combination with your 



existing stereo amplifier or receiver, they con 
produce discrete foyr-chonne! sound r such at from 
four-channel topes, or they con decode matrixed 
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4-CHANNEL AMPLIFIERS AND RECEIVERS 




FOUR-CHANNEL AMPLIFIERS contain everything y»u 
need for quadraphonic sound in a single unit like 
decoders and converter*, they'll ploy eilher dii- 

Radio Shack) cleverly extract “differ- 
ence" signals from the two conventional 

stereo channels and use these to feed two 
rear speakers. This simulates the effect of 
four-channel sound without requiring an 
additional stereo amplifier, and the result 
is remarkably good. Since four speakers 
are the heart of any quadraphonic sys- 

FQUR-CHANNEL EARPHONES? W*l!, no, bul Toi- 

bibos neweti mpdel of left uses unique cross fiefd la 
enhance regular stereo. Part of left channel I* fed 



crele or rnoirixed four-channel source*,, except that 
no second stereo amplifier i& required la supply 
fhe additional Iwq channels, Of these shown here. 

tem. an investment now in extra speakers 
is not wasted if you should decide later 

to enlarge your system to incorporate four 
separate or “discrete" channels. 

Actually, the possibilities are so nu- 
merous and fascinating that four-channel 
sound can become an exciting hobby re- 
gardless of which system you elect to 

io right ear and vice versa io simulate J, *wrrovnrf" 
effect. Price h S24.95. At right is PonoMrtfc'i 
fayr -channel caistHe recorder, first of its kind 






fwO-chaftflel sources fnfo four channels They car 
vha derive simylored four^hann&l effects from 
regular two-chqnnel sources- Sophisticated control 



lei you vary tono, reverb, speaker balance and Other 
functions* Prices are: Toshiba, about $200; Sanyo, 
$79.95; Panasonic,, S309.95; and Sansui, about $200 




the Panasonic, Fisher and Beniamin models aise in- 
corporate AM F M FM sCereo tuners that will receive 
slandard stereo or matrixed four channel radio 



broadcasts,. Prices ran^e I ram $219.95 for Lafay- 
ette's basic four-channef amplifier to about S6O0 
for Fisher s four-channel AM FM FM stereo receiver 



start with. In so-called true or discrete 
four-channel sound, the once-dying eight - 
track cartridge tape has clearly emerged 
ns king. Already containing four tracks in 
each direction, it offers manufacturers a 
quick and easy way of converting to 
quadraphonic sound. Instead of recording 
four two -channel programs, they simply 
record two four-channel programs — one 
in each direction. In effect, you get half as 
much program time, but you get it in 
glorious four-channel sound. 

As a result of the cartridge's sudden 
rise in popularity, you can choose from 
dozens of four-channel players in any of 
three basic forms. Some are "decks" only, 
with no built-in amplification. These re- 
quire two two-channel amplifiers or a 
single four-channel amplifier. Other play- 
ers have a built-in two-channel amplifier 
and arc designed for use with your pres- 
f Pietist 1 turn fo mac 204) 




Wm-OR E 5SE D 

hi-fi fans may 
soon sport this 
four - speaker 
headgear resem- 
bling o hair dry- 
er. ft's an idea 
from Panasonic far 
ihe ultimate in 
private quadro- 
phonic listening 
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EXCITING 

NEW PRODUCTS 

BY CATHERINE BILSKI 

FUTURE DRIVERS, new drivers, experienced 
drivers — just about anyone will enjoy playing 
the exciting, competitive and educational 
game of Driver Ed. It*s authentic and actually 
based on the real rules of the road. Each 
player gets a chance to drive; good drivers 
are rewarded, law breakers penalized accord- 
ing to the “point system."* Fun for the entire 
family. The game selis for $4.75 postpaid 
and is made by Visual Dyanamics, Inc., 
Brightwaters, N.Y, 11718. 

GET A CLEAN, DUST-FREE FINISH every time 
with a Crystal Tack-Cloth. One wipe over the 

surface before you paint, spray or varnish 
will pick up and remove foreign matter, dust, 
lint and sanding particles from wood, metal, 
wall board or plastered areas. Assures a 
smoother, better finish. Available in regular, 
premium and utility grades at 30 to 45 cents. 
Made by Bond Chemical Co., 3100 West 
Fulton St, Chicago. Ill, 60612. 

HAVE FUN programing the Comput-A-Plane 
to go in the direction you want- Made of un- 
breakable plastic, it’s programed by inter- 
changeable discs placed between the wings 
to enable the plane to travel in a circular, 
square, figure -8, oblong, jagged or straight 
pattern. For example, when disc A is inserted, 
the plane will travel in the direction of pattern 

A, when disc B is inserted it flies in pattern 

B, and so on. $6 postpaid, W. J. Se idler Co., 
2600 Witshire Blvd., Los Angeles, Calif. 90057. 
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PROTECT YOUR CAR from theft with Auto- 
tronic Theft Guard, It prevents theft by mak- 
ing it impossible to jump the starter, "hot 
wire" the ignition, use master keys or employ 
other common techniques of theft. Easily in- 
stalled in minutes with no drilling or altera- 
tion of your car’s existing wiring. Available 
for $6,95 from Afbee Products of Massa- 
chusetts, 108 Groveland St., Springfield, 
Mass. 01108. 

COMPUTE POSTAGE RATES in ounces for 
first class, air mail and third class letters and 
packages (up to 1 lb.) instantly and accu- 
rately with the 6010 Mail Scale. It's smartly 
styled in either black with nickel or black 
with a walnut-grain finish and is ideal for 
home or office use. Retails for $6 from Silk 
Art Studios, 202 Franklin Ave., Midland Park, 
NJ. 07432. 



NOVEMBER 1971 



HUMIDIFIER/ DEHUMIDIFIER combination 
features humidity-control functions in one 
cabinet, a four-way adjustable grille, heavy- 
duty casters, five-gallon water tank, moisture 
container and automatic shutoff. Available at 
selected Sears stores and through the com- 
pany's 1971 Fall and Winter catalog. 

DON'T GET STUCK IN SNOW again this win- 
ter. With Winter Grip placed under the wheet 
of your car you'll be able to move with ease 
out of snow, ice and mud. It’s made of rust- 
proof aluminum and can be used over and 
over again. Each carton contains two four- 
foot rolls. Sold for $2 through the Die Mesh 
Corp., 12 First St.. Pelham, N.Y. 10803. 
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SATURDAY MECHANIC 



I economy 



By MORT SCHULTZ 
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-CLOGGED FILTIW5, including carburetor air filler 
■(above), will affect operation of emis*ron controls. 
When checking ho Lei in o closed cronkcme tyitem, 
start with ventilating hose going to the air deoner 




TIT" HEN YOUR CRANKCASE and 
f f exhaust emission control systems 
don't work right, they cost you money. 
Engine performance suffers and leads to 
a tune-up often not needed, and a com- 
plete waste if the emission systems aren't 
serviced. A malfunctioning emission con- 
trol system also wastes money by increas- 
ing gas and oil consumption. 

The crankcase emission control system, 
required since 1963, directs crankcase va- 
pors into combustion chambers for burn- 
ing instead of expelling them into the at- 
mosphere. If vapors are not purged from 
the crankcase, Ihoy’ll shorten engine life 
by diluting oil and forming sludge. 

The other system, exhaust emission 
control, mandatory since 1968, strives for 
more thorough burning of fuel. Exhaust 
emissions are primarily unburned fuel. 

The crankcase emission control system, 
also called the positive crankcase ventila- 

POPULAR MECHANICS 





tion (PCV) system, comprises two types: 
open and closed. Both pull vapors from 
the crankcase and direct them into the 
combustion chambers for burning through 
the intake manifold. Before PCV, these 
pollutants escaped into the atmosphere. 

In the open system, older of the two, 
fresh air used to "ventilate” vapors from 
the crankcase enters through a vented oil 
filler cap. In the closed PCV system, which 
became standard around 1966, fresh air 
enters through the carburetor air cleaner. 
The oil filler cap is sealed. 

The closed system provides more posi- 
tive control against pollution. In the event 
of a pressure buildup brought on, for ex- 
ample, by a clogged PCV valve, vapors are 
forced back into the air cleaner since other 
outlets are sealed. If pressure builds up 
in an open PCV system, vapors are forced 
back through the oil filler cap into the 
atmosphere. 

A pressure buildup in either PCV sys- 
tem will likely cause a loss of oil. In an 
open system, oil may be forced out of the 
crankcase through the oil filler cap and 
thrown over the engine. In a closed sys- 
tem, oil may be forced into the air clean- 
er where it will coat the air filter. Either 
way, the presence of oil tells you the PCV 
system may need immediate attention. 

The heart of the crankcase emission con- 
trol system is a plunger-type valve that 
opens and closes a$ the amount of vac- 
uum varies in relation to engine operation 
(i.e,, idle, cruise, acceleration and so on) . 
This PCV valve assures that correct air- 
fuel ratio is maintained so the engine won’t 
run rough. The valve also guards against 
crankcase explosion if a backfire occurs. 
It closes off the crankcase, preventing 
flame from reaching the crankcase and ig- 
niting gases. 

PCV systems from car to car are much 
the same, but location of the valve var- 
ies. In V8s it is generally located in the 
push rod cover. In six-cylinder engines 
the valve will usually be found in the 
rocker arm cover. 

There have been variations in PCV sys- 
tems. Some Corvairs employed a fixed - 
orifice lube-type ventilation system hav- 
ing no PCV valve. For years Oldsmobile 
used a dual-action valve bearing no re- 
semblance to a PCV valve. It directs va- 

IHERMOSTATiC DAMPER VALVE in air cleaner snorkel 
should be open offer the engine has wormed up 
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VENTILATING HOSE to air cleaner incorporates o 
filter within the air cleaner, (n many can, the 
filter and its holder ore replaced as an assembly 



POSITIVE CRANKCASE VENTILATION system needs 
vacuum lo work properly. You should check for 
vacuum when you check your engine oil, for example 
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DAMPER VALVi ts closed when engine is coFd; air 
lor combustion h picked up at hoi exhaust manifold 



pnrs to the intake manifold through the 
base of the carburetor and air cleaner. 

If your crankcase emission system be- 
gins to malfunction, rough idle, crank- 
case sludge, oil dilution and air pollution 
will result To prevent this, service the 
system at least as often as recommended 
in your owners manual. 

Start by checking the PCV valve hose 
for deterioration. If the system is closed, 
also inspect the ventilating hose which 
goes from air cleaner to rocker arm cover. 
It s part of the sealed PCV system and 
transfers fresh air from air cleaner to 
crankcase. If a hose is deteriorated or 
clogged, replace it with one that T s oil and 
gas- resistant. 

Remove and discard the old PCV valve. 
In buying a new part, remember that a 
PCV valve is designed to control the 
amount of flow from the crankcase to the 
manifold of a specific engine. Get the one 
designed for your engine, or its perform- 
ance will be hampered. 

Remove the air cleaner cover and ex- 
amine the air filter element. Manufactur- 
ers differ about frequency of replacement 
To be sure, tap the filter lightly on a hard 
surface. If quite a bit of dust falls, it 
would be wise to replace the filter. 

Most closed PCV systems have a mesh- 
type filter for air passing through the ven- 
tilating hose. This filter, in the air cleaner, 
should be replaced. 

A few cars — Corvette is one — have a 
wire-type flame arrester in the air clean- 
er that should be cleaned in kerosene. 

To complete servicing of the crankcase 
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emission control system, adjust the car- 
buretor idle speed to specification. 

Between service periods, make sure 
the PCV system is working. This is easy 
to do. With engine idling, remove the PCV 
valve from its seat. You should hear it 
hissing. Cover valve with your finger. 
You should feel a strong pull. 

The exhaust emission control system 
requires servicing, including tune-up of 
the engine to specifications, to fight air 
pollution and keep your engine running 
right. Such systems are relatively new, 
but are easy to service. 

The first one put into comparatively 
wide use was an air-pump system called 
A.I.R. (Air Injector Reactor) by General 
Motors, Thermactor by Ford and Air 
Guard by American Motors. It was intro- 
duced in California in 1986. 

The air pump distributes compressed air 
to a point behind each exhaust valve, caus- 
ing unburned fuel and other by-products 
of combustion to burn at this point rather 
than pass out the exhaust pipe to the at- 
mosphere. A check valve keeps exhaust 
gases from entering the pump if the pump 
or drive belt fails. 

Beginning essentially with 1988 models, 
manufacturers began equipping cars with 
exhaust emission control systems which 
require leaner air-fuel ratios, ignition tim- 
ing on the retard side and higher opera- 
tional temperatures. GM calls its system 
the Controlled Combustion System 
(CCS); Chrysler has the Cleaner Air Sys- 
tem (CAS); Ford the Improved Combus- 
tion System (IMCO). All cut pollution by 




CREATE A VACUUM To see if damper valve closes 
when troubleshooting temp sensor and control motor 
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TEMPERATURE SENSOR, located in the air deaner, 
■* eonly removed by opening the retaining clips 



using a leaner air-fuel ratio that is burned 
more completely by retarding timing as 
compared to previous years and by creat- 
ing hotter temperatures for more complete 

combustion. 

Exhaust emission control systems should 
be serviced no less frequently than rec- 
ommended by the manufacturer. Most 
makers urge service at 12 months or 
12,000 miles, whichever comes first. 

First, test the air cleaner, which in most 
cars having a modern exhaust emission 
system is thermostatically controlled to 
keep air temperature at 100 to 115°F, 
This is needed for smooth engine per- 
formance, especially during warm-up. A 
type of thermostatically controlled air 
cleaner used by GM, Chrysler and AMC 
consists of a temperature sensor, vacuum- 
operated air-control motor and hoses. 
Start with, a visual check; look for any 
loose, kinked or damaged hoses. 

Make sure the engine is cold and look 
into the air cleaner snorkel for the damp- 
er valve. Start the engine. The damper 
valve should close to keep air from en- 
tering the air cleaner. Fuel will bum more 
completely when mixed with warm air 
provided from the exhaust manifold rath- 
er than from the engine compartment 
when the engine is cold. As the engine 
warms up the damper valve should open, 
allowing the warm air now being gener- 
ated in the engine compartment to be 
used in the combustion process. 

If the air cleaner isn’t functioning this 
way, the engine will run rough, particu- 
larly during warm-up. The malfunction 
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will lie with a faulty temperature sensor 
or motor control, both part of the air clean- 
er, To locate the faulty part, turn off the 
engine and let it get cold, Disconnect the 
diaphragm assembly vacuum hose at the 
sensor and pull in on the hose by mouth 
to create a vacuum, The damper valve in 
the snorkel should close. Bend the hose 
to trap vacuum and hold it about a min- 
ute. The damper valve should stay closed: 
if it fails to respond this way, there is a 
leak in the diaphragm assembly that 
should be repaired. 

If the damper valve responds properly, 
the temperature sensor is at fault. To re- 
place the sensor, pry off its retaining clips 
and install a new part you can buy from 
your dealer. 

The Ford air cleaner setup is a bit dif- 
ferent, Instead of a vacuum motor, it uses 
a thermostat that controls the damper 
valve. However, its purpose and the way 
it functions are the same as with the one 
just described. 

If the damper valve doesn’t function as 
it should“that is, if not closed when the 
engine is cold and if not open when the 
engine is warmed up — the valve plate as- 
sembly, including the thermostat, should 
be replaced. 

Since this new system relies on heated 
air, it is important that the manifold heat 
control valve beneath the exhaust mani- 
fold be in good working order. It closes 
off the exhaust manifold when the engine 
is cold, providing for rapid heat buildup. 

Make sure the manifold heat control 
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IDLE SPEED SETTING h Fmportnnt for ^milsion 
control. Adjust strew of the throttle-step solenoid 
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TALL, 

SLIM 

AND 

SHOWY 

An open hi-fi rack 
for people who want 
good-looking equip- 
ment to show. 

By JACKSON HAND 

T HIS HI-FI RACK is designed 
to show off your equipment 
rather than itself. Standing up- 
right, it stacks a lot of gear in a 
minimum of floor space and puts 
it out in the open for easy access 
in making connections and add- 
ing or rearranging units. It makes 
the most of today's smartly styled 
hi-fi components instead of hid- 
ing them behind doors. And it’s 
simple to build. 

Basically, the rack consists of 
tubular aluminum poles for legs 
with shelves supported between 
them on aluminum-angle cleats. 
The tubing is the 1-inch-diam- 
etcr type made by Reynolds and 
sold at most hardware stores. The 
aluminum angle is the 3 / 4 X%-inch 
size, also readily available. You 
buy the tubing in 6-foot lengths 
and use them just as they come 
with no cutting required. The an- 
gle is cut into 24-inch sections 
so you get three even pieces out 
of each 6-foot length. The shelves 
are V 2 -inch plywood 16 inches 

142 








SHEtVlS REST IN SIMPLE CLEATS made from alu- 
minum angle. One easy way to fasten the cfeats to 
the uprights Is with Pop Rivets, as shown in pho- 
tos at right. Pilot hole is first drilled in angle, 
ihen angle is clomped to the tubing so the hole 

deep and 24 inches long. Allowing for 
a slight overhang at each side, they pro- 
vide a 20- inch opening between the up- 
rights — wide enough to accommodate all 
types of hi-fi equipment on the market. 

The aluminum has a modern appear- 
ance and blends well with the brushed- 
aluminum panels and trim used on many 
current hi-fi components. The shelves can 
be painted black or white for good con- 
trast or stained walnut to match the wal- 
nut enclosures popular today. 

In attaching the shelf cleats to the 
uprights, use either Pop Rivets or self- 
tapping sheet -metal screws that enter only 
one side of the tubing. Do not run bolts 
all the way through the tubing as they 
will tend to crush the walls as they're 
pulled up tight and will spoil the appear- 
ance. Screw the shelves to the cleats from 
the underside. This has the effect of lock- 
ing the front and back sections together so 
they can't pull apart. Extra strength is 
added by running crisscrossing strips of 
fiat aluminum between the two rear up- 
rights, forming a rigid X-brace. The shelf 
spacing shown here was designed around 
a Panasonic tape deck and receiver, but 
can. of course, be adjusted to suit the 
particular equipment you have. Side 
pieces on the bottom shelf hold stacks of 
records or tapes. End caps for the uprights 
can be made from round wooden drawer 
pulls, or you can use metal caps. * * * 
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serve* cj- } q guide for drifting the upright (top). 
This mates h easy to drill into the curved sur- 
face of the tubing. After both hales have been mgde r 
rivet is inserted and clinched gp tight (bottom). 
Self-tapping screws can alio be used in same way 
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A commercial version 
costs about $ 89 , but 
you can . . . 



Build This 
Pedestal 
Grinder for 
$40 



By R, S. HEDIN 



F OR YEARS I had a grinder head 
and motor mounted on an incon- 
venient board so, finally, I decided to 
do something about it. The result is the 
grinder shown. It can be wheeled 
around easily and has its own light 
and a twist-drill grinding attachment 
[Sears Catalog No. 9H 6677). 

For compact design and to permit the 
motor to he inside the base, the head is 
driven by a V-belt and motor with 
what is known as a quarter-turn drive. 
(The motor pulley is at a right angle 
to the grinder pulley, thus the belt must 
be crossed.) The light is actually an old 
gooseneck desk lamp. 

If your grinder head comes with a 
1 % or l-in. pulley, use a 3 to 314-iti. 
pulley on the motor. Because of the 
quarter-turn drive, use a 50 to 60-in. - 
long V-belt. Locate motor and pivot 
shaft so that the grinder and motor 
pulleys are centered over each other. 

Use a standard, single-pole wall 
switch and box in the front of the ped- 
estal. Wire the motor and light in par- 
allel so that they will be turned on to- 
gether, If the grinder rotation is not 
correct, simply reverse the lead con- 
nections to the motor, ★ * * 



ROLLABOUT GRINDER fc easy to wheel around 
and feature* o shelf for drill-grinding aitachment 
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New tools you should Know ahout 




THREAD-CUTTING ATTACHMENT for a lathe 
tailstock is self-releasing and can be set to 
release at any length from % to 3 Vi in. For 
attachment models and dies available and 
price information, write Morton Engineering, 
617 West Jackson St., Morton, HI, 61550. 




POCKET-SIZE TOOLSET is 

ideal for home craftsmen, 
repairmen, hobbyists and 
shopworkers. Palm-size tool 
has three blades, two sizes 
standard and one Phillips, 
to fit a broad range of 
screw sizes. Of tool steel, 
it has a full-size handle, 
grip and ratchet that oper- 
ates in either direction, 
Versatool, $4,95 postpaid. 
Glen-Gel Enterprises, Route 
5, Crossville, Tenn. 




HOLD DOWN CLAMPS labeled Instacfamp are 
heat-treated and laboratory-tested to have a 
materia) yield of over 40,000 psi. The one- 
piece clamps can be quickly and accurately 
positioned without blocks or shims. They're 
available in four sizes at $4.25 to $9.85 (in- 
clude saddle block but not nut and bolt). 
Instaciamp Co., Dept, PM. Box 26171, Den- 
ver, Colo. 80226, is the manufacturer. 



CLEAR PLASTIC PROTRACTOR is available 
with white or yellow markings on ,015 in. - 
thick vinyl, offers advantages to anyone who 
must work on black or dark-colored surfaces 
such as machinist layout-dies, photo nega- 
tives and the like. Model shown above has 
10-in. dia. and reads to 180°. It sells for $4.95 
from Comparator Chart Enginering, Dept. PM, 
Box 1250, Huntington Beach, Calif. 92647, 
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MINIATURE ANVIL is an indispensable aid 
for fine precision work by jewelers, den- 
tists and the like. The handy-shaped work 
surface (% in. wide x 3% in. long) can 
be used for flattening, bending or other 
shaping of small parts. Standing about 
2 V? in. high overall, its round horn tapers 
to 3.i 32 in. dia. Anvil of forged, hardened, 
tempered tool steel has a black-enameled, 
cast-iron base about 2 % in. in diameter 
for Stability. Price, $8.10. Brookstone Co., 
Dept. C, 7 Brookstone Building, Peter- 
borough, N.H. 03458. 

POPULAR MECHANICS 





HINTS READERS 

Carton doubles as cutting board 

Save those empty milk cartons for your 
next camping trip. Split open and flattened 
as shown, the heavy waxed cardboard is a 
fine surface for cutting meat and cleaning 
fish, also helps to keep food preparation 
sanitary. If the cartons are split at home, 
they take up little space with camping 
gear. After use, burn the cartons. 

— John Krill, North Limn, Ohio 

Moist cloth holds straightedge 

Recently when I used a straightedge to 
cut some glass, it slipped and caused a 
wasted pane. Then I found that a strip of 
moistened cotton cloth (muslin) beneath 
it helped hold the straightedge in place. 
Dampen the cloth and apply a firm down- 
ward pressure on the straightedge while 
running the cutter along it. 

— Walter E. Burton, Akron, Ohio 

Wine rack made from toy 

This novel wine rack was assembled en- 
tirely of parts from a discarded Tinkertoy 
set. Make it any size you want, and, when 
you’re satisfied with the design, the rack 
can be glued for extra strength. An easy 
way to a good-looking finish is to use 
spray lacquer that comes in an aerosol 
can. — T. C. Sanders, Palo Alto, Calif. 

Increasing use of drive sockets 

To use a Va-in. drive socket where space 
is limited, form a square from a M<i-in, 
sheet-metal strip approximately Vfc-in. 
wide. It will fit over a %~in. drive ratchet 
and into the Vfe-in. drive socket wrench 
cavity. Same trick could be applied to a 
3 A-in. drive socket using a V£-in. drive 
ratchet and Vs -in. metal. 

— Walter J. Wozniak, Allen Park, Mich . 

Preparing boards for edge-gluing 

A foolproof way to insure perfectly 
matched edges when edge-gluing is to rip 
the boards (to be joined} simultaneously. 
Use two cleats to hold the boards and set 
the rip fence so that the blade will make 
the cut through the center of the joint. Use 
a sharp planer blade and you’ll eliminate 
sanding . — Courtlandt L. Kites, Jr. } East 
Longmeadon Mass. 
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Projector and a 5x10 ft screen are always ready for use, 
and yet they're out of sight at the flick of pushbuttons 



By HARRY WICKS, Workshop Editor 



Color Photos by Robert D. Borst 



I T'S SAFE to assume most homeowners 
will agree something should be done 
to get better use from a typical cavern- 
like, unfinished basement. And frequently 
— as was the case with the Fred Entmans 
of South Orange. N.J. — agreement can 
end there. In t hi s instance, Fred wanted a 
professional-quality home "movie house" 
while his wife’s vote was for a family 
room for entertaining. 

Using the design concept shown here, 
they both won. Being a partner in Net- 
work Cinema Corp. (Jerry Lewis Cinema 
Nation-Wide ehain) didn't exactly hurt 
Fred when he was in the planning stages. 
Using the automation theme of the 
theaters in the chain, he decided he would 
be able to conceal his movie equipment 
from sight (and inquisitive young hands) 
when it was not in use. Thus, when the 
room is needed for entertaining, he 
simply pushes a couple of buttons and 
the 5xl0-ft. screen is concealed by ver- 
tical polyvinyl blinds and the projector 



I 




PROJECTOR roll* in, is hidden by door when not in 
use. Dimmer switch is for operator's convenience 
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AUTOMATION 1 BY CAJU/TON KUXK ASSOCIATE 



MINI THEATER (above' built in homeowner's bo^jtipnt,, was in^pirfd by Jerry lewis Cinema automated 
movie house. For family-room use, a Brunswick pool table becomes the fun center of the room (below) 





BEFORE: The typical batement waited valuable floor ipoc#, was uied only as a collection paint far junk 
before it wai discarded. Wah (above) ii now covered by the projection Kfttn shown on preceding two pages 



rolls back into the wall. When he wants 
to show movies or slides, he reverses the 
procedure; the screen opens, the sound 
comes on, the house lights dim and he 
sits down to comfortable viewing. 

Needing all the space he could get for 
a family room, Entman simply built out 
one wall deep enough to receive the pro- 

FURRING STRIPS ware applied vertically, nailed to 
foundation wolf and faced with decorative laminate 



jector {page 148). If you have the area, 
you could utilize the concept shown in 
the drawing (opposite page) to keep pro- 
jector noise out of the viewing room and 
provide space for storage of him and 
other movie equipment. 

The Weld wood Rosewood paneling was 
framed with anodized gold moldings and 

ROSEWOOD PANELS were installed u*fng odhe- 
live, bmdtj milal edge molding. Note block furring 






CEILING was furred using !*3-in. slock. The WALL-TO-WALL CARPETING odds touch of elegance. For 

finish ceiling is conventional 12-in. square tiles practical reasons, carpet should be of washable type 



positioned on Formica -covered furring 
strips. (If you prefer, for economy, simply 
paint the furring with semi gloss enamel.) 
To finish, flush high-hat lights were in- 



stalled in the ceiling, then the ceiling was 
tiled and the floor carpeted. What was 
wasted space has been converted to ‘‘two” 
rooms in one, * * + 



FLOOR PLAN {below) shows an optional layout with o projection room. If your prime concern is movie 
and slide viewing, booth hushes projector noises, creates pleasanter screening roam. If the room is to 
be uted primarily as a family roam, move the booth wall back and recess projector as this owner did 

ARCHITECT : MALLJA ONT ASSOCIATES 
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This Christmas Wish 



PM's colorful electric 
yard display flashes a Yuletide 
greeting in running sequence. 

8y WAYNE C, LECKEY, Home and Shop Editor 
Photos fry Pofrert D. Bout 

17 VERY TEN SECONDS this h 



ome- 

JJLi built electric greeting wishes pass- 
ersby Peace on Earth. First the word 
Peace lights, then on, then Earth, fob 
lowed by the star of Bethlehem and 
finally the Three Wise Men. After a 
one-second blackout, the sequence re- 
peats and the lights continue to go on 
and off as long as the “greeting card” 
is plugged in. 

Nine 25-w. incandescent lamps are 
used to light the display and are 
switched on and off by a home-built 
timer. The latter consists of a 6-in. 
disc attached to the shaft of a 1-rpm 
motor, Circular lands on the face of 
the disc depress five refrigerator-door 
switches in a staggered sequence as 
the disc turns. 

The display is built around a 4x6-ft., 
full-color poster of the Three Wise 
Men which you can buy for S2.50 
from U-Build Enterprises, Box 2383, 
followed by the word on, then forth (below) Van Nuys, Calif. It comes in two sec- 
tions which you match like wallpaper 
when gluing them to a plywood panel. 
The star and the words Peace on 
HU ^ Earth are jigsawed in the 3^8-in. panel. 

fcact Olt .Mirth This is done ^y first sawing a hole in 

* " " the plywood and then cutting four 

separate snug-fitting pieces to refill 
, the hole. Saw the hole on your table 
M saw' by raising the blade up through 

Jm. the plywood and run the panel along 



IN RUNNING SEQUENCE, word Peace lights fir*! 



SET UP IN YOUR YARD, This colorful billboard 
greetings cord IrighH spell* out the meaning 
of Christmas through ils flashing mtiiage 





PEACE 



the fence to make straight cuts* Make Next, make the four -compartment 
a pattern of the poster lettering and lamp box. Single bulbs light the star 
star by laj'ing tissue paper over the and the word on, two bulbs light the 
original and tracing. The tissue pattern words Peace and Earth. Three over- 
is used with carbon paper to transfer head bulbs installed across the front 
the words and star to the four ply- of the billboard greeting card light 
wood inserts. After jigsawing, the four the poster. Front and back edges of 
pieces are glued back into the hole, the light box are rabbeted for 1/8-in. 
The center pieces of jigsaw ed letters Plexiglas and hardboard panels. After 
E, A, 0 and P are saved and later cementing the plastic in the rabbeted 
glued to the back of the poster paper, edge, the light box is glued to the rear 
The lettering in the poster is not cut side of the 3/8-in. plywood. This is 
out; the light shines through the paper, done by placing the plywood face 
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SACK m PLACE AFTER 
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THE THREE WISE MEN POSTER is glued directly aver the 
letters and star before the panel is installed from the back. 
Each word of the paster must register directly over the jtg< 
sawed wards in the plywood. The inside of the lamp box, 
ptus the inside of the hardbosrd cover, should be painted flat 
white to reflect a maximum amount of light through the paper 
covered letters and star. Three overhead bmps light poster 
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WIRING DIAGRAM 

SW. 1 SW. $W. 1 sw. ^ SW ( 

<rt> <> <rt> <> ^ 

PEACE ON EARTH STAR POSTER 




LAMP SOX Is mode watertight by caulking the joint 
between the box and the back panel at shown above 

COMMON LAMP CORD with twin wirei peeled apart 
it used to hook up all nine sockets lo liming twitches 




down on the floor and weighting the lamp 
box with heavy objects while the glue 
dries. Notice that the plastic side of the 
lamp box is placed against the cut-out 
lettering. Use a water-resistant glue such 
as Weld wood Resin. The shelf for the 
timer can be made and glued in place 
while the plywood is on the floor. Finally, 
the lamp box is caulked where it joins the 
plywood to make it watertight. 

The supporting frame for the poster is 



made from 1x6 pine and the grille is 
assembled from lattice stock and lx 2s. 
Notice that the rear edges of the 1x6s 
are rabbeted for the %-in. plywood, and 
that three blocks are installed across the 
front for mounting the sockets for the 
overhead lights. 

Finally, the poster is glued to the ply- 
wood. Use a water-resistant glue for this 
and apply the glue to both the wood and 

( Pietu e tv m, to page 208 ) 
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WORKSHOP PROJECT 




FROM PM f S WORKSHOP 



Designed in our own shop for you to duplicate, this handsome period piece 
features new ‘trackless' bypassing doors that are flush when they're closed. 



By HARR* WrCKS, Workshop Editor 



Photography by Robert D. Borst 
Shop Consonant, John E, Coynor 
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An Early American 
Server With a Secret 



T HIS PM VERSION of an Early 
American server is a handsome piece 
of furniture that offers well -organized 
storage space and occupies little floor 
area. It has that look of old-world 
craftsmanship you can duplicate if you 
follow' our use of advanced techniques 
and materi a ls. 

Easy to build with power tools, the 
cabinet offers these advantages: 

O Plaques “carved” of plastic look, and 
can be worked, like real wood. 

• Hardware for bypassing doors is con- 
cealed (there's no bottom track to clean 
out) and places the doors in a Rush 
position when they are closed . 

In building the prototype, we made sure 
that all door stiles and rails would reveal 



2 in, (in closed position). Thus, you’ll 
notice in the drawing that these sizes 
vary because of the bevel cuts and the 
cabinet stiles and rails. 

The cabinet. To start, cut all pieces to 
size. They'll make quite a pile, so label 
each piece lightly with a soft pencil for 
easy identification later. Make certain 
that you kerf the underside of the drawer 
shelf before you go farther. This kerf is 
needed for the top rail and. should you 
forget it, would be a time-consuming task 
by hand after the cabinet is assembled. 

It is good practice to tack the pieces 
together temporarily, using diagonal brac- 
es on the back to keep it in square. When 
satisfied with cabinet fit, you can assemble 
the drawer and doors using the cabinet 






DOORS, VIEWED FROM BE LOW 
LEFT DOOR RIGHT DOOR 



How the hardware works . . . 

SLIDING DOORS bypass with the left-hand door 
(facing I he cab? net) always remaining in front, 
no matter which dear is moved, Bottom view of 
dears (left) shows a groove needed for the track 
that goes an toft door. A plunger (below, left) 
and guide pin (not visible) ate only hardware in 
the cabinet bottom. Left door slides on the pin, 
corner brace acts as a stop. Bottom view shows 
shelf bottom and hardware mounted in cabinet 
□ nd an doors. Glide on shelf if for the drawer 
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lor final determination of their measure- 
ments. 

The drawer is simply a box made of Vz- 
in. pine. Because it is shallow, Vfc-in. hard- 
board is adequate for the bottom, which 
is let into dadoes. The false drawer front 
is %-in. pine, and with the saw' blade set 
as shown on page 163, the raised panel is 
quickly made. Bevel ends first, then cut 
the lengths. 



The doors are a little trickier, mostly 
because of the varying stile and rail widths 
Thus, shop consultant John Gaynor and I 
found it easiest to lay out both doors on 
the workbench and, after marking, ship- 
lapping one stile or rail at a time. The 
Vi-in. plywood panels are let into a rab- 
bet: the decorative plaques, glued to the 
fronts, are of molded plastic. Because the 
hardware will not permit a door thickness 
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DRAWER SLIDES on single glide mounted on shelf center. Cabinet sides are let into blind dadoes In top 




Customizing the 
Plaques 

CUT DOWN THE PLAQUES to assure 
that the door fhkknesi will not 
exceed 2 k in. You con start this 
by trimming the four sides (right) 

TRIM DECORATIVE NUBS (below, 
left) So doors will bypass easily. 
When doors are in plate, use boh 
sander to remove any high spots 

PLAQUES, before and after trim- 
ming (below, fight). Views of fin- 
ished cabinet show thot trimming 
doesn't detract from appearance 
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HOW TO BEVEL FALSE FRONT 





— *| i3yt6" l- — 



SAW BLADE 
SET AT 
13* ANGLE 



RIP 

FENCE 

/ 



RAESED~PANE1 EFFECT k etmly accomplished on o table saw; fake front is frhen glued lo- the drawer 



greater than % in. {or the doors won T t 
bypass) , these had to be reduced in thick- 
ness {see adjoining page). The plaques 
are attached with adhesive. 

The hardware. You pay a slight price- 
in labor — for the beauty this hardware 
offers. It is harder to install than con- 
ventional sliding -door hardware and will 
likely call for a little trial -and -error fit- 
ting, The hardware package has a template 
that gives you a head start on location. 
However. I found that once the cabinet 
was completely finished (varnished), a 
quick blast of spray silicone made the 
doors bypass effortlessly. 



Assembly. The cabinet top and sides 
are assembled using screws and dowel 
plugs. All other assembly is accomplished 
with well-set finishing nails. The holes 
can be filled, but for an antique look, 
they were not on the server shown. 

Finish. After thorough sanding, wipe 
the server with a tack cloth and apply 
oil stain. Wipe off excess stain and let 
dry overnight. Next day, antique the serv- 
er using a tube of burnt umber and a rag 
to darken those areas that are dark on 
actual antiques (spots near corners, be- 
hind pulls and so on). Any spot that ac- 
fFiewse turn to iMtqti 203) 



HARDWARE for the pair of gliding decrj h shewn below, Jt i» also available For four-door cobinels 
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FOLDING RULER is easier to get to if you Kang it 
from your bell instead' of carrying it in a pocket, just 
slip a knotted string through the legs and tie the 
other end to the belt John KnJJ, North Lima, Ohio 



LARGE TABLECLOTHS can be stored neatly and quick- 
ly in their own custom-built., In-the-wall storage com- 
partment. To keep the coif down, tut the door out 
of 3 4-in. plywood— Withom C. Carpenter, Rye, N,Y. 




EMERGENCY GAS SUPPLY stored in your trunk con 
cause nauseating odors on a tong trip. This can be 
eliminated by placing the can in an airtight plastic 
bog and tying it with cord.— A Weber, Edmonton, Alia. 
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INEXPENSIVE HOT-PAD HOLDER can be fashioned 
from □ dime-store railing pin, four cup hooks and a 
length of cord for hanging. If desired, paint finished 
holder to suit kite hen, — J. R. Harnbrpok, Marshal J tL 

POPULAR MECHANICS 




IOWXOST LEAF SC DOPER beau picking up haves 
by hand* To moke it, fasten 1 sq. yd of burlap to two 
pairs of slots. To keep the leaves in, squeeze rbe 
handles together.— Paid P* Cu/iupoJj, Atrfwaykee 




HANDY GLOVE AND WITTEN HANGER can be in- 
stalled on the back of any door by threading a coal- 
hongtr wire through ipring-type doiheipins. To hold 
cap, bead another wire-— fl- 5- Topper, Canton, S-D . 




KEEP HOOKS where you wont them in perforated 
board by using this trick. Simply hook a paper dip imp 
a hole below, then loop a smalt rubber band between 
it ond the wobbly hook.— A, Weber, Edmonton, After. 

NOVEMBER 1971 



A PAIR OF WHEELS mounted on a wheelbarrow as 
shown can be your back's best friend when you're 
moving heavy loads, Wiph this stunt, you push— instead 
of lift — ibe load. - Edgar jMcCaVmCm ir., Vacavi/te, Calif. 
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% Gilts You Cun Muke 

Preschooler’s Desk With Built-In Bench 



A NY THREE or four- year old will find 
.coloring and drawing twice the fun 
when he has a desk all his own. This one 
with its built-in bench and lift -up desk 
top would make a fine gift for Santa to 
bring, and if you start now’ you can easily 
have it completed for Johnny or Susie by 
Christmas. 

Except for a few miscellaneous pieces, 
the whole desk is made from a 4x8-ft. 
sheet of %-in. plywood. The front requires 
an 1 8x20 -in. piece with two edges rab- 



beted to receive the side and back. The 
15 Vb x 18- in. seat back is rabbeted along 
only one edge. Glue and nail the three 
rabbeted corners, then round them as 
shown. 

The front of the storage compartment is 
a ^ 4 -in. board (which can be let into da- 
does ot simply butted), and is rabbeted 
along the low-er edge for a Vi-in. plywood 
bottom. Cleats or glue blocks can be used 
to help support the plywood. The lift-up 
top has lattice strips around three sides. 




Photos by Robert D , Borst 
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for Christmas 
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Sportsman’s Wall Clock With Plywood Face 



H ERE'S a gift you can literally turn 
out by the dozen. It requires a lathe, 
but once you have made the work holding 
jig, you can practically mass produce 
these handsome wall clocks. You buy the 
ceramic dial and clock works and make 



and finish the wooden face from fancy 
14-in, plywood. The jig (below) serves as 
a large faceplate to which you attach the 
work for turning a recess and decorative 
grooves. It consists of an 11 ] 4 -in. disc cut 
from 3 4 -in. plywood and fitted with four 



WINGNUT5 ON BOLTS moke if emy so damp work 
to face side of plywood disc. Faceplate fattens disc 



BOLT HEADS GRIP EDGE of work to hold if while 
you lyrn dial receii and decorpt sve grooves in Face 
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PATTERN FOR CLOCK FACE 




% x 1^4 -in. roundhead stovebolts and 
wingnuts. The bolts automatically center 
the work, while their heads clamp it to the 
jig which is mounted on the lathe by a 
regular faceplate. 

The work is cut octagon -shape before 
it is attached to the jig. If you plan to 
make more than one clock, each piece 



should be identical to fit the jig. 

Gaston Wood Finishes, Box 1246, Bloom- 
ington, Ind., sells the ceramic dial and 
clock. You have a choice of six dial de- 
signs and a battery or electric movement. 
The dial and TR-3 battery clock sell for 
$12; the electric clock, plus dial is $8.75. 
Both prices are postpaid. 



CONTACT CEMENT IS USED to glue 6-m ceramic dial TWO WOOD CLEATS, x 1 x 6 in., ore glued to 

in turned retest. Apply adhesive to dial and recess bock of plywood facing to gain clearance far dock 
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Simple Magazine Back 
With the Modern Look 

W ALLPAPER, simulated leather and 
self-adhering vinyl all add to the 
modem look of this handsome, simple 
magazine rack when applied to plain ply- 
wood or hardboard, although the rack 
takes on a really elegant appearance 
when the slanting sides are cut from 
sheets of a plastic “bottle' 1 glass or a leaf- 
pattern Marlite. 

This, too, is a project you can quickly 
mass-produce in your workshop should 
you wish to make several racks as gifts. 
The grooved cap strips can be run In long 
lengths and crosscut into identical pieces. 
Likewise, a number of board bases can 
be beveled and grooved if you make 
repetitive cuts at one fence and blade 
setting. 

Pine is plenty good for the exposed 
wood parts if you plan to paint them: 
hardwood if you are going to stain and 
varnish them. Run the Vi-in, grooves for 



RAISE BLADE *4 in, and run base center-groove flnl 
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11/4 k 4- HANDHOLD 




l/4x 14 x 



1/4 x 11 x 



1/4" DEEP 
GROOVES TO 
SUIT PLYWOOD 



51/2 



END VIEW OF BASE 






the slanting sides 1 j in. in from the edge 
and at the same angle as the beveled edges. 
Although the plywood divider and slanting 
side members are to be glued in the 
grooves, you should try to cut snug-fitting 
joints to provide additional stability to the 
thin panels. 

A handle is formed by first notching the 
center panel before gluing the cap strip 



#1P CAP STRIPS for width after groove !$ cut In edge 
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to the top edge. Notice that the edges of 
the cap strips are rounded slightly and 
sanded smooth before being glued in place. 
In fact, you may find it easier to finish the 
wood parts if they are painted or stained 
before the rack is assembled. When gluing 
the parts, use a damp cloth to remove any 
excess glue before it sets, 

- — Kenneth Wells, Portsmouth, England 



COVER OUTSIDE PANELS with ie!f adhering Coo-Tael 






The Pros Use 
On Plastic Laminates 



In the March 1970 issue of PM we gave you all the basics 
for working with plastic laminates. Now, we've rounded up 
unusual special tools for those tough )obs. 

By HARRY WICKS, Workshop Editor Photos by Robert D. Borst 

T HEHE t S no arguing the fact that if you call a kitchen cabinetmaker today for a 
quote on a new countertop, his figure will seem like the national debt. Thus, from 
necessity, most homeowners are tackling as many improvement jobs around the house 
as possible — especially those requiring laminates. 

As your experience grows, and you take on more complicated projects, you will find 
that having the right tool will always make the job easier and save time. Thus, we’ve 
rounded up tools that professional laminate installers use and, happily, all are available 
from one source. 

1 tested the tools shown in my shop over three months and through five or six projects. 
I found each to be of high quality and worth its asking price. Some, like the laminate 
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TOOLS DESCRIBED ore shown obovpr A r heavy-duty roHer- 6, corner notcher, C ? 
flomefesi hcaf gun; D, laminate trimmer; £, Mica F, iconng cutter; G, sink-rim screwdriver 









trimmer for example, you won't need if 
you own a router. But, if you have ever 
had to make a tight turn as shown at left, 
you'll be glad to learn how easy this 
can be done using the flameless heat gun. 
With it, you can make a "hot" turn of 1-in, 
radius (after a little practice on scrap). 
Here are the tools in the older they are 
keyed above, with my conclusions: 

# Hea ry-dtt ty roller, I advise buying this 



with extension handles if you plan to do 
any wall laminating. You can then apply 
sufficient pressure quickly and evenly 
without straining your muscles. Mode! No. 
333, S12.95. 

• Corner notcher (Model M-390). The 
price elevates this tool out of the strictly 
do-it-yourself class. But, if you're a pro, 
(Please turn page for tnnn> photos; text 
continues ott txige J&2) 




CORNER NOTCHER incites quick work of trimming corners that are inaccessible to routers (above, left). 

Tool it simply placed over excess laminate and handles ore squeezed. Remit— a neat, finished self-edge 
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ROLLER exerts uniform pressure- 
Exfen&Lan handle mokes it ideal 
for applying laminates to wollv 
without stretching, tack of pro- 
jections permits use in corners 



SCORING CUTTER features cor- 
bide -tipped blade, is used to 
scratch a Line on a decorative sur- 
face. Then, the laminate is simply 
snapped off cleanly by hand 



LAMINATE EDGE*, dubbed Mica- 
Nife, is designed especially for 
finishing plastic laminate self- 
edges, Carbide scarfing blade can 
be set to any desired angle 




SPECIAL SCREWDRIVER takes the aggravation out of link (Hudee) r]m installation because fit $i effective in 
hard-to-reach places. The socket is made to fit No. 12-24 hex^head bolts which are standard an hold- 
down lugs. The 1 4-in. tool weighs but kj !b., and is equipped with o comfortable- io-g rip plastic handle 




CONTACT CEMENT goes on evenly If applied with a 
mohair roller. To make cleanup afterward o snap, 
first line the painting fray with aluminum foil 
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LOW-COSI TRIMMER boasts a carbide -tipped scaring 
needle, is claimed to work equally well on all thick- 
nesses of laminate. Author found tool easy to use 
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If your menthol isn't smooth enouqh, 
come all the way up to 



18 [H(J. I3f. 1.4 fllj, nicotine © 19 J 1 , tiimm & WHtamson Toblctn Carp, 

av, per cigareite, FTC Report Nov. 70, 






WELL MAINTAINED SAW walked through l4~(n.~dio. ioq. Here's where good chain lubrication really count* 



The Kindest Cut of All Conies 




CONSTANT VIBRATION writ cause a laoienlng of 
icre ws and bolts. Check iheie daily and tighten them 



COVER should be removed periodic a Ely, air filter 
and all other parti cleaned thoroughly and tightened 





A few minutes spent on 
maintenance will insure 
optimum performance from 
your chain saw 

By HARRY WICKS, Workshop Editor 

Photos by Robert D. Borst 

O NCE CONSIDERED a tool for lum- 
berjacks and heavy-construction 
workers only, the worksaving chain saw 
is finding its way into more and more do- 
it-yourselfers’ 4 ‘toolboxes,” The reason is 
simple. Manufacturers are decreasing tool 
weight, increasing efficiency and bringing 
prices down. And, for what you get from 
the tool' — the ability to cut your own 
firewood, build your own fences and do 
your own pruning — most homeowners will 
confess to the urge to own a chain saw. 
Once you have invested in one, it is 
just plain common sense to give it the 
care it deserves. Maintenance is basically 
simple; briefly, the key steps are: 

• Break in your new saw and chain care- 
fully, Read the owners manual and do 
all steps the manufacturer recommends, 

• Keep the cutting chain sharp, oiled, 
snug and set. 



TO SHARPEN CHAIN, place fib holder on cutter, 
file from inside to oufatdiv Hold File level, file 
oil cuttert on one side, ihen file opposite cotters 



CHAIN DEPTH GAUGE, FI LE 
FLAT WITH GAUGE SURFACE 



TOOTH 




GAUG1T is placed on depth gauge (between Cut- 
ter*). If gouge prdjed^ file flush with flat file 



From a Cared-For Chain Saw 



SPARKPLUG ELECTRODES should b* cleaned with 
emery paper. Remove sawdust, carbon deposits daily 




• Clean the saw after each use, 

• For long storage periods, keep the saw 
in a dry, well- ventilated place. Check the 
maker’s manual for storage guidelines. 

According to Blake Stretton, ex-lum- 
berjack and consultant to Homelite Chain 
Saws, for proper chain-saw care you 
“need only follow some simple basics.” 
Asked to compile a brief list of sugges- 
tions, he drew up this selection: 

Mixing ‘fuel. Always mix oil and fuel 
in the exact amounts specified by the 
manufacturer. Don’t mix the fuel directly 
in the saw tank. Use a clean safety can 
to mix, and then pour the fuel into the 
tank. (Safety tip: Always start the saw 
at least 10 ft, away from the place where 
you poured in the fuel.) 

Break in your saw properly. Before fid- 
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TO ADJUST BAR TENSION, pull note bar up slightly 
and tighten nyts P Chain should be predated in oil 



ROLLER NOSE ■& greased with each sharpening Ap 
ply lube until It shows at side plates of roller nose 



CHAIN TENSION should be adjusted so that chain 
con ht rotated— by hand— around the cutting bar 

dling with the tool, read the starting, 
stopping and operating instructions and 
make certain you are familiar with all 
controls and adjustments. It pays to pre- 
soak the chain overnight so that oil will 
penetrate the rivet holes on the chain. 
This done, the chain and bar can be 
mounted on the saw and properly ten- 
sioned. Start the saw and let the chain 
run slowly around the bar for about a 
minute: then run at full throttle — without 
cutting load — for two minutes. And once 
the saw is put to work, never make any 
cut at less than full throttle. 

Keep your chain s/tarp. Small-size chips 
and powdery sawdust are a pretty good 
indication that the cutting teeth need 




FIVE TYPICAL CHAIN SAWS, uierf in photograph*, ore priced from $90 to $250. All worked well for author 
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Announcing the only all-new 

pickup forB72. DODGE. 



When Dodge set out to build an all-new 
pickup for 1972, it not only wanted to keep 
the well-known Dodge toughness but to give 
this pickup a smoother ride, new style, and 
good looks, too. What you see below is the 
exciting result. The Strong Silent Type. 



TOUGHER AND STRONGER 
THAN EVER BEFORE. 

This ail-new Swept! ine pickup has double- 
wall construction which gives greater 
strength to the cab and box. The Sweptline 
box has all welded construction. The inner 





MORE CAB ROOM THAN ANY 
PICKUP ON THE RANGE. 

Part of the secret of the cab roominess is 
the way the side windows were designed. 
Notice they are curved, which offers more 
width inside the cab 
where you need it. The 
new quietness was 
achieved by means of 
sound deadeners and 
double-wall construc- 
tion which reducenoise 
level in cab. 



panels are ribbed for rigidity and strength. 

THE NEW INDEPENDENT 
SUSPENSION SHOWS ROUGH 
RIDERS THE SMOOTH WAY HOME. 
Independent coil springs up front make the 
ride cariike, but Dodge kept leaf springs in 
back to carry the 
load. Front and rear 
track were widened 
lor stability and the 
wheelbase in- 
creased for additional 
smoothness of ride. 



Adventurer SE inlenor, 

WHO GIVES YOU TOUGHNESS THAT'S JUST YOUR STYLE? 



Dodge. Depend on It. 




CHRYSLER 
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EXTINGUISHER 



GUIDE BAR 
COVER 



FELLING 

WEDGE 



DEPTH 

GAUGE 



FILES 



iFILE 

[handle 



Sawtooth 

files 



SCREW- 

DRIVER 



SMALL 

SCREWDRIVER 



DEPTH 

GAUGE 



’ALLEN 

WRENCH 



SOME OF THESE EXTRAS com# with your shorn saw when you buy it. Author recommends those shown 




ATTACHMENT increase* sow's ver* qtiHity „ moke* \f p 
great hedge dipper. Maker"* name h in the text 



sharpening. Though sharpening a chain 
used to be a job for experts, special tools 
are now offered that let the homeowner 
do his own sharpening. (Oregon Saw 
Chain Div. of Omark Industries, Port- 
land, Ore., offers a fine maintenance man- 
ual free that covers this operation thor- 
oughly, Ask for Form No, C-71-8.) 

Daily care. After a day’s cutting, your 
saw should be wiped clean. Make certain 
that the air intake screen and cylinder 
(Please turn to page 306) 



Safe Chain-Saw Operation 




FOR 5AFE STARTING held handle at balance, pul 
right foal in rear handle before pulling the card 




WALKING FROM JOB TO JOB? Turn off saw and. to 
ovoid injury in event of fall, paint bar la the rear 
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the road 




The new fiberglass belted tire for Pickups 



It's big on the road. 

The fiberglass belts fight tread- 
wearing squirm to give you long 
mileage. 

The belts also hold the tread firm 
to give you command on wet roads, 
braking and cornering. 

And GLAS-GUARD is also big off the 
road. Where rocks, ruts, potholes 



and stumps lie waiting, g LAS guard's 
tough nylon body, combined with 
the fiberglass belts, wards off the 
blows. 

Ask your Goodyear Deafer or 
Goodyear Service Store for the 
GLAS-GUARD tire, it could give your 
business a big lift. 



GOOD0YFAR 



GLAS-GUARD - T M the GocOvfAr Tire V Rubber Cornpany. Ahrori, Ohio 




QUESTIONS ANSWERED 

APPUAHCE 

CLINIC By PAUL MANN 

On again, off again 

Why is it that soTUeftTues our electric 
food mixer works when it is plugged in 
and sometimes it doesn't ? — Timothy 
Franklin, ffouston 

Is the appliance equipped with a rubber 
or plastic-molded plug? These have been 
known to create problems. Wires in the 
line cord may have broken at the plug be- 
cause of the rigid construction. As you 
move the cord one way, the ends of the 
break are pushed together and the plug 
becomes "live.” As you move the cord 
another way, the ends of the break are 
pulled apart and the plug is ‘‘dead.” Plug 
in the cord, turn on the appliance, hold 
the plug steady and move the cord back 
and forth. If the appliance cycles on and 
off, it is proof that one or both wires in 
the cord have broken. Cut the cord about 
6 inches back from the plug and replace 
the plug with a new one. 

Replacing line cords 

Hoio do I determine what sire replace- 
ment line cords fo buy for appliances? — 
Richard J. Fromka, Carlisle , Pa. 

The size of the wire in a line cord and, 
consequently, the amount of current 
(amperage) it can safely carry is indicated 
by its gauge number. In the United States, 
the gauge number is normally specified by 
the initials AWG, which stand for Ameri- 
can wire gauge. AWG numbers commonly 
range from 27 to 2. Keep in mind that the 
larger the gauge number is. the smaller 
the wire will be. For example, AWG No. 
12 is a larger wire than AWG No. 18: thus, 
it will carry more current. 

You may find the amperage required 
of a line cord to operate a particular ap- 
pliance stamped on the appliance's name- 
plate. If not, the appliance's voltage and 
wattage should be found there. To deter- 
mine the amperage, divide watts by volts. 
If an appliance draws 1200 watts at 115 
volts, for example, the strength of its 
current will be 10.42 amps. Check tags 
attached to replacement cords to deter- 
mine how much current the cords wall 
carry safely, and always allow yourself 
a safety factor. Thus, if the appliance 
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draws 10.42 amps, an AWG No. 18 cord 
that is rated at 10 amps will lie too small. 
Purchase at least an AWG No. 16 cord 
rated at, say, 12 amps, or. better yet, an 
AWG No. 14 cord rated at 18 amps. 

Not all AWG wires of the same number 
are rated at the same amperage, Ratings 
depend on such variables as type of jack- 
eting and whether the cord has two. three 
or four conductors. You can get AWG No. 
18 cords of different types that are rated 
at 6, 7, 10, or 17 amps. 

Electric toothbrush doesn't run 

After many years, my General Electric 
cordless electric too f/i brush stopped run- 
ning. Wfiat now ? — Perry F. Baker, 
Toronto 

Since a cordless electric toothbrush is 
chemically sealed to be watertight (for 
protection against shock in the event it is 
accidentally dropped into a bathroom 
sink), you should not tamper with it. Take 
it to a General Electric service center in 
your area where, according to a company 
spokesman, a serviceman will test it free 
of charge and make recommendations. 

Airconditioner problem in November? 

In the owner's manual for a new room 
airconditioner I ran across the phrase 
“insufficient cooliny." What is meant by 
this?— Gary Astor , Tampa, Flu. 

The term refers to the difference in 
the temperature of air blowing out of 
an airconditioner and the temperature of 
air at the airconditioner intake when the 
conditioner is set for maximum cooling 
output. Turn on the unit and let it operate 
at maximum output for about 15 minutes, 
then hold a wet-bulb thermometer in 
front of the outlet for several mimites- 

If the temperature reading of the air 
coming out of the conditioner is or 
more cooler than that of the air going in, 
the airconditioner'® cooling is sufficient. 

The reason for using a wet- bulb 
thermometer is to set up a condition of 
100 percent relative humidity, which elim- 
inates the need of trying to determine the 
moisture content in the room. A wet-bulb 
thermometer may be made by using 
an ordinary thermometer (one that's 
fairly accurate) and placing a water- 
soaked cloth over the bulb. * * * 



tt you have a question about any appliance, send 
it ta Appliance CNnlc, Popular Mechanics, 224 West 
57th St-, New Yotk> NY 10019- Sorry, but I otters can- 
not be answered Individually. However, problems of 
widest interest will be answered in tMt column* 



POPULAR MECHANICS 




\bur daughter... 
she’s going to buy a little car. 

They're all the same...and all different. 




What are the differences that count? 



When we designed the Pinto, we 
figured the four most important 
things about a car are how it 
accelerates, how it stops, how It 
steers, and how long it lasts. 

Your daughter, like the rest of us, 
is going to drive on freeways. 

It's important to her to be able to 
get into traffic quickly— and pass 
without hesitation. So we gave the 
Pinto a dependable, strong, light- 
weight iron engine (it gives you more 
horsepower, for example, than the 
leading import). 

On a turnpike, or anywhere else, 
you need a car that will stop fast and 
straight. Pinto has big self-adjusting 
brakes. Again, a significant differ- 
ence from little cars like 
the leading import. 

Steering should 
be precise and re- 
sponsive. Pinto, 



alone among the popular small 
cars, has a precise rack-and-pinion 
steering, a system so effective you'll 
find it on expensive sports cars like 
Porsche and Ferrari. 

You want a little car, in the first 
place, because it'll save money. The 
real test of saving is how long the 
car will last. That's why we didn't 
stint on key parts like the drivetrain, 
rear axle, starter motor, ball joints, 
and shock absorbers. They're all 
strong enough for ears bigger and 
heavier than a Pinto. 

Talk to your Ford Dealer about Pinto. 
Plain ones. Fancy ones. Pintos with 
dress-up options as shown here. 

He's got them all for you to drive. 
Better idea for safety; Buckle up. 



Pinto Runabout 




K ^ShAcr~ 

Different where it counts. 
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TOOLS FOR PLASTIC LAMINATES 

f Continued from page 171) 

or moonlight for extra cash, this tool can 
save a lot of on-the-job grief. It's built to 
last and does away with nuisance corners 
quickly. $24.95. 

• Heat Gun (Model 750). This comes with 
the convenient stand shown and permits 
quick, tight bends with minimum break- 
age. Heat from the nozzle is simply applied 
to the area to be bent and pressure ap- 
plied evenly until the desired radius is 
reached. Then, after you clamp the lami- 
nate in position, it is allowed to cool 
Though not cheap, this tool could earn its 
keep on one good-sized kitchen counter- 
top job (by eliminating broken self-edges 
which could force you to buy more lami- 
nate). $42.50. 

• Laminate trimmer ($11.50), If you have 
no router, this tool (plus the next two) 
merit consideration. After a little practice 
on scrap, 1 was able* to make perfect cuts 
every time. Considering that the tool fea- 
tures a carbide needle, the price is reason- 
able. 

• Mica-Nife. For $5.50 you can dress 
laminate edges as neatly and cleanly as 
you would with a router. Even if you own 
a router, you can carry this handy, inex- 
pensive tool in your nail apon for on-the- 
spot "dressing up.” 

• Scoring cutter. Like the trimmer, it can 
eliminate the router (with one exception); 
it comes aligned for trimming self- edges 
with a limited overhang and cannot be 
used to cut freehand. You need a straight- 
edge. Tests revealed the self-edge did re- 
quire additional filing or follow-up with 
the Mica-Nife. This tool goes for $3. 

• Sink~rim screwdriver. Anyone who has 
ever lain on a floor with his head poked 
into a sink-front cabinet (bumping into 
and cussing all sorts of obstructions) while 
securing a sink, will appreciate this $3.50 
tool. It lets you grip the hold-down lug 
and start driving it with one hand. Once 
the bolt is started, the holder can be re- 
tracted and the lug turned home. 

The paint-tray tip shown on page 172 is 
a trick I learned years ago. I do a lot of 
plastic laminating, and lining the tray with 
foil has Saved many post- job cleanup 
hours. 

Tools described are available from the 
Beno J. Gundlach Co., Dept PM, Box 544, 
Belleville, 111. 62222. Prices include mail- 
ing costs. 

Plastic laminates used in work to pre- 
pare this story are Mela mite — Avocado 
Leather (green) and Harvest Serenade 
(yellow). In “stone” finish, both are made 
by Johns-Manville, Dept. PM, 22 E. 40th 
St, Hew York, N.Y. 10016. * * * 
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INSTANT REPLAY 

( Continued from page U2J 

produce a still picture. This is called a 
"freeze frame.” To produce a split-screen 
effect the signals from two HS-100 re- 
corders are electronically combined to feed 
side-by-side images to the broadcasting 
transmitter. You see the quarterback fad- 
ing back to pass on one half of the screen 
and the would-be receiver racing down- 
field on the other half. 

Each replay recorder is controlled from 
a small console about the size of an add- 
ing machine. A timer at the top ticks off 
the seconds each play takes so the oper- 
ator can tell how long an action sequence 
will run. How does he know exactly where 
to back up the heads on the discs to start 
a desired replay? This is the really clever 
part. A cueing button on the console es- 
tablishes the position of the heads on the 
discs at the start of the recording through 
an electronic "memory” circuit. On play- 
back, all the operator has to do is press 
the button and the heads automatically 
back up to the original starting point and 
replay the action. There are also buttons 
for "forward,” “reverse,” “slow motion,” 
"freeze frame” and other functions. 

Because of the speed and size of the 
spinning discs, recording time is limited 
to 30 seconds— enough to store the span 
of action during several typical plays. 
When all the tracks are filled, the heads 
move back to the beginning and start re- 
cording new images, at the same time 
erasing the old ones. Meanwhile, the earli- 
er images are re-recorded onto conven- 
tional videotape in another van so they’re 
not lost and can be reused later. 

Despite its fantastic array of equipment 
and close teamwork, the instant replay 
system is not without its occasional lapses, 
sometimes to the amusement of viewers 
and the consternation of announcers and 
directors. Once in a while, a harried 
replay operator will hit the reverse button 
by mistake and a ball carrier will appear 
to be running rapidly backward toward 
the line of scrimmage. In one disastrous 
moment during a college game last year, 
the rerun of an exciting pass play started 
off normally with the ball flying toward 
the receiver. Then the operator accident- 
ally brushed against the reverse button. 
Suddenly, the ball stopped short of the 
receiver and sailed back toward the quar- 
terback. The shocked operator slabbed 
quickly at the forward button and the bait 
reversed direction again, this time landing 
smartly in the receiver’s arms. 

“Well," said the fast- thinking announc- 
er, "he missed it the first time, but caught 
it the second.” * * ★ 
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You demand good taste. 

But want 1mv*tar’and nicotine 
Only Vantage gives you both. 

Vantage.The only full-flavor 
cigarette with low ‘tar'and nicotine. 

r . I- , 1 1 rt kLuhIima ll^nf hnl. 11 mn bh tar dF fl Q mn nif riTinp— sv npf rinarp 




Filter: 11 mg/'tar", 0.9 mg, nicotine- Menihoh 11 mg. "tar '.0.9 mg. mcotine-av. per cigarette by FTC method. 









A. New Cassette Recorder... 119.35' 



C. New Watte Compactor 

,,, 199 , 95 * 



0- New Thermo 
Spotter... 24,95* 



B. Heattihft 2T Color TV. .,519,95' 

<1*5 5 cabinet} 



E, New Timing Light 

...19.99* 



F. New “5 lot lest** Raceway ...tl9.IS‘ 



6, New Stereo-4 Decoder.. .23.95 




1. New Battery Charger... 29 J5* 



J. New Stereo Receiver... 349.95* 

(tali tibinctj 
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Santas got a brand new bag 
with to exciting fieathhit gibs 



A, New Heathkit Stereo Cassette RecOfder 1T ,wsth performance 
specs equal to many reel machines. Records & plays back stereo 
or mono through your present hi-fi system. Features bias-adjust 
for chromium dioxide tapes, counter, auto shutoff , preassem- 
bled transport. 

Kit AD 110. 10 lbs, 11131* 



ingf The unique circuitry and HK &lotiess M table- top track lets you 
actually do the driving. Kit includes track sections for S r x4 F oval 
with 13" roadbed, power supply, Ford-J and Ferrari cars with 
controllers. Extra cars and track sections available. 

Kit CD-71, 13 lbs. * mW 

Kit G DA-79-1, extra car & controller, 3 lbs. ► + . + <21.15* 



B. New Heathkit 2S W Dolor TV with features you won't find in 
any other set at any price. The exclusive solid-state design 
boasts the Heath MTX-5 ultra-rectangular matrix picture tube; 
M05FET VHF tuner; automatic line tuning; VHF power tuning, 
w lnstanl-On FF ; and exclusive Heath self-service built-ins includ- 
ing dot generator, convergence panel and volt-ohm meter. Shown 
in the new pecan finish Mediterranean cabinet with bi-fold doors. 



Kit OR -371 MX. 125 lbs. ....... 57195* 

Assembled GRA-405-2S. cabinet shown, lflfl lbs. .. .17195* 



C. New Heathkit "Mrnimiier kitchen waste compactor. Mam's 
best friend. A ton of force reduces kitchen trash to almost V* its 
original size, packaging wastes in a strong disposable bag. One 
bag holds an entire week's trash for an average family of four. 
Contents automatically deodorized each time drawer is opened 
or closed. Key lock switch & safety inter lock provided. Kit in- 
cludes 5 plastic-lined bags, 9 oz. can of deodgrant. Measures 
34H w Hxl5*Wx25tt*D 

Kit GU-IHto, 203 Jbs. ** .19195* 



D* N«w heath kit Thermo Spotter* Seeks out the temperature 
where your favorite fish live. Completely self-contained includ- 
ing submersible sensing element, ltKT of strong nylon card H 
battery-powered solid-state meter circuitry... all housed in high- 
impact plastic take-up reel case. 

Kit m-m, 3 tbs, ...24.95* 



E. New Heathkit Automotive Timing Light. Completely self- 
contained. Just hook a cable to battery* another to number 1 
plug. Adapter provided for connection to distributor. Bright flash 
lets you work in sunshine. High- impact insulating plastic pistol 
grip case, impervious to oil. gas & corrosion. 

Kit CM 029, 3 Ibi .JUP 



F. New Heat hk it MJLft.K, IV Raceway, Race up to four Jfr scale 
cars with independent acceleration, deceleration- and steer- 



G* New Heathkit Stereo-4 Decoder, Compatible with your pres- 
ent stereo system & FM receiver. Lets you hear new Stereo^ 
broadcasts. Also imparts 4-channel effect to your existing stereo 
library. Requires second amplifier & 2 speakers for installation 
with conventional stereo systems. 

Kit AD-2091 5 lbs, 

H. New Heathkit Digital Depth Sounder. Gives accurate, digi- 
tal depth readings at a glance-*, no more marginal readings. Au- 
tomatically switched dual range scale gives depth readings from 
F to 119T in O.r increments; from 20' to 19T in T increments. Red 
warning light alerts you to shoals of IQ F or less. Automatic noise 
rejection and gain control. Choice of thru-hull or transom- mount 



transducers. 

Kit Ml-101-1 (w/ thru-hull transducer), 6 lbs. 139.95* 

Kit MI-101 -2 (w/ transom-mount transducer), 8 lbs .13195* 



L New Heathkit IQ -amp Automatic Battery Chargor. Charges 
12-volt batteries automatically. Foo [proof operation... won't start 
if hooked up wrong. Brings battery to full charge, then shuts 
down, maintaining just enough current to compensate for normal 
leakage. No charge settings to adjust, -leave it hooked up in- 
definitely for a fresh start every time. 

Kit GMI, 13 lbs, • * b + »**i29J5* 

J. New Heath hit AR-1500 Stereo Receiver. Successor to the 
famed Heathkit AR-15 r with impressive improvements in every 
critical area. 180 watts Dynamic Music Power, SO watts per chan- 
nel, 8 ohm load. Less than 02% IM and 0*25% harmonic distor- 
tion. Greater than 90 dB FM selectivity and 1.8 uV sensitivity. 
Vastly superior AM. New low-profile styling and famous Heath 
"Black-magic * panel lighting. 

Kit AR-15Q0, 42 lbs., {fess cabinet) * . . . . 34195* 

ARA’1500’1, walnut cabinet, 6 ibs* . 24,95* 



SEE THESE KITS AT YOUR LOCAL HEATHKIT ELECTRONIC CENTER... 



CJ.Ur r E lAtttrM, 330 E. Kill Road; El Cmili, 60QO Futrera Awnue; La M*3j. g.363 
Center Drive: U* AaftEts, S. Flowtr St; Rtitwgiid CitT* ZOOE M-ddfelield Ed . 
VMIud WiJK. 7H04 Venhira Btvd-: COLO.: BenT* f| 5540 w. Jftth fire.; GJLi Al- 
imtx, S2S5 Aaj*en e-gad: ILL.: CM«n, J^GZ-5* W. Devon A**.. Dewnen Gran, 
224 ifrftfl Aw.; MO.i H K A T il|t r 5W2 IfclHMttn Un* : kU».i WMtfMy, 165 W- 
cesler St; MICH.: Httnit, 36645 W. Eitfit Wile Rd ; HiNH Hfrpkinv, 10 1 Snady Oafc 
*d.; MB.: St U*H r 3296 CfAWti A*t r ; N-J-: Tiif U«fl, 35437 BratfffXt (R<e. 4); 

h„y rf Jens no* U-. is Jericho Turupne; ur* r 35 w. 45th sir«t; Ohio- cic<e- 



mid, 5444 Fean Hd,; weedim. 10 133 spriitficid p.he : HL: Ptiiiatftelpiifi, 633 1 

RMse^dlt Bird.; PilUburfh, William Penn Hwy.; TEXAS: Dallas, 2715 Ross, A v- 
emt€; Koiislm, 3 70S Weiltieimer; WASH.: Sealtre, 2221 Tfilrfl Av#.; WlS.; Mihvni- 
Ut, 5315 fprcfl dM L«. 

Retail WeaUiM Electronic Center prides Slight!/ hraher to cover Uiippmg, local 
ilcdh. ccn-syMal-on and defnwislrati a n facilities. Local service Slid available 
whether 1 c u- purchase loca I ly or by factor? mjU ordo-r. 



OR SEND FOR YOUR FREE HEATHKIT CATALOG 




Scr^jm&en»rf 



FREE CATALOG! 

EttCltihl k.t kvil-d fil prfljfdl. 
Over 300 hits fur stcieoAi-fi, 
caior tv. electronic ore-ins, 
fLiLrr amplifiers, Ham radio, 
marine, CB. Mail I ccEipcn cr 
wTild Nealn Company, Stnloo 
Hjrtar, Midi. 49022. 



HEATH COMPANY. Dept. IHf 

Bfrrtlen Hjfbor, MiCHiAiO 4 D 02 Z 

H RL5.h it/ p.e rt Heathkit Catal:^ 
O Encloitd H f 



Prease send mpdel!*l_ 



mmfr 

Address* 



C-ty_ 



Schfumbergef 



_PFj 5 shipping . 



_state^ 



.Zlp- 



PridrsA sp^cificatidns tb -cHanje- noliee, 

* Mail Order Prkei; F.C.D. Factory 



CL 42 3 
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WORKSHOP PROJECT 



Supersafe 
Pusher Jig 



Cutting narrow strips on a table 
saw always calls for a pusher stick 
Here's a version that gives 
maximum leverage and safety 



By ROBERT K. WALLACE 

Photos by Robert D. Botst 



I F YOU HAVE ever ripped narrow strips on a table saw— utilizing a conventional 
push stick — there are moments when you feel that you don’t have complete control 
of the workpiece — especially if the wood is thin* Not so with this version. Since the ad- 
justable portion can be set to snuggle the work, control is positive at all times and lever- 
age is greatly increased over that of its less versatile predecessor. And, since good shop 
practice calls for the use of a pusher when the rip fence is within 3 in, of the blade, it 
will see plenty of use in the average home shop* 

Designed for use on a table saw with a rectangular fence (such as the one shown), 
the pusher can be cut on the table saw with the exception of its handle. The model shown 
is of %-in. lumber- core plywood, but you can use any other type of plywood or 
a solid stock, such as maple or walnut. The handle that was used here is a section of 





HANDLE FOR PUSHER is Worr-mpd* Spindteflex 

section which is sold qt lumberyards, its hefty me 
fits male hand comfortably,, gives good control 
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WINGNUT AND WASHER hold adjustable half of jig 
securely at desired height, fixed half h assembled 
with screws only so il con be replaced as needed 

POPULAR MECHANICS 







Spindleflex purchased from the local 
lumberyard, You could, however, hand- 
fashion a handle of 2x2 stock by rounding 
the corners for hand comfort. The finish 
used on the jig is a liberal application of 
paste wax on the portions that slide on 
the table and against the fence. No other 
finishing is necessary. 

In use, the pressure foot of the jig is 
adjusted to the thickness of the work- 
piece and clamped in place by tightening 
the wlngnut. The jig then provides a 
hold-down for the stock as well as a push 
stick. The operator’s hands (photo, right), 
are completely away from the blade, even 
when ripping narrow material. 

For photographic reasons we show the 
jig slicing narrow strips off a piece of 
stock. In practice, when ripping a lot of 
like strips, the fence is normally set to 
the desired width and the same piece of 
wood is repeatedly fed into the blade. To 
do that with this jig, set the blade to just 
clear the top of the wood being ripped 
and push the jig clear through the blade 
to complete the pass. Eventually, the 




CUTTING NARROW STRIPS this way means moving 
the fence after each pass, If fence is set desired 
distance from blade, bottom of jig will be Verfed 



pressure foot and pusher bottoms will be 
chewed up, but replacing these parts is 
simple. Caitftou: Don’t try this procedure 
using a wide plank. In our tests, wide 
boards had a tendency to “walk” from the 
fence at the lead edge. This can cause 
binding; that, of course, is unsafe. * * * 




FLEX-SPINDLE HANDLE SECURED 
WITH T NO, 10 SCREW 



M/2" NO. S F.H. SCREWS 



SUIT FENCE 



INGNUT 



LUMBER-CORE PLYWOOD was used to byild prototype^ but solid pine or hardwood couM olio be used 
Build the jsg so ihat it will clear the bolthends on the rip Fence (See photo at lop of facing page) 
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New universal clamp is three clamps in one 




ADJUSTABLE NOTCHED FLAT JAW slips under U -shape 
gripper 1o convert clomp to bench vise- T-mount 
holds clomp upright, permits anchoring to benchtop 




ADJUSTABLE NOTCHED V-JAW a Interchangeable 
with vise jaw to convert damp to miter damp. Extra 
gripper is available to handle work up to 1% in. 
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THERE WAS A TIME when the length of 
a bar clamp limited the size of the glue 
job. Now' it’s almost a case of the size of 
the job being timited by the size of your 
shop for there’s a new adjustable clamp 
that knows no limit. Measuring only 14 in. 
long, this shortie “bar” clamp is designed 
to grab the work close to the joint, w'hich 
means that to be a bar clamp it need not 
be a “mile"’ long. Also, there is no bowing 
of long work. 

A fixed, friction -gripping U-jaw T slips 
over the edge of the work and the more 
the movable jaw is tightened, the more 
the U-jaw grabs hold. A light tap loosens 
the U-jaw to release it from the work. On 
finished work the U-jaw is padded w'ith 
rubber to prevent marring. Interchange- 
able gripper jaws are available for work 
from % to 1% in. 

Besides being a bar clamp, this revolu- 
tionary clamping device also acts as a 
work ho) ding vise when bolted to a special 
bench mount and fitted with a notched 
jaw. When the notched vise jaw is replac- 
ed with still another notched V-jaw, it be- 
comes a miter clamp. In this instance, a 
special bevel jaw slips over the fiat jaw 
of the clamp. 

Made by Universal Clamp Corp., 6905 
Cedros Ave. Van Nuys, Calif. 91405, the 
clamp sells for $5.95, the miter attachment 
is $3.50 and the bench mount is $1.50 — - 
all plus postage, * * * 
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locksmithi ng and key making 



PRACTICAL UP-TO-DATE COURSE — ONLY $7-95 




Ttidwi you h^w to pick JoeV*, dt-mlc h 
make ixuulrr jKU'J'f, FR'fioSr. Inwall. *Frvic*. 
ttc. Sew wlUnilrunton In^lH fwtf 
irlil ndymnni ft-OtfWKpw n rr , rj rpr n ctr . nxs 
rhinif- srrvL^ri «|pt|<bn OpfniDr, Tucirt shop, 
hard war* dralrr, vunFnrith. 53 SHli*- 

IrflUiJ Put! once rmly *T.*h fKMT- 

P;miJ SfltSsfactihin nr It fund ftllri .mn-cfl. 
M?l] order truiiiy:! 

NELSON-HALL CO., IXpt. LZ-Z 
325 W. Jackson Blvd., Chicago 60606 




LEARN 

MEAT CUTTING 



tnm vdettp ta a ihBTt **di »l Tdri* 
Cur i briffhl fatort with ncrrurlt? lit *lUl 

TOUR OWN!! Tim p plu inL^ 

bln. OiploTTiB riVrn. Job *■*!& Th^uALndi 
frulQktei, OUR 4-Hth ’j M H ' 
Solid be* tvr bk| i>** iLLwtfibd FRUt. 
No oblJir a LI or . G.l. Approrad -h}'ii7T 

nmionu school or m my ™ ■'"■no 

Dept- 5(K. Toledo, Ohio 43004 




f':: /. !2 ' F u I el? cUoni c detect d r 
Ifnrs^ btined (told, Siivf r. 
rdiiiS. etc, S new models 

kVWfe for free cutatoq. 



RELCOM 03 



FIND BURIED TREASURE 



BOX 10839, HOUSTON, TEX. 77013 






HYDRAULIC JACK REPAIRS 



Earn While You Learn al Heme 

Z*rtH while yea learn aJ home. M ll-an* OF mg* 1 * : n £as au-To 
service tfwckinS, lirni*. to d> ih&ps. title# irt 

HAd Ifl'fnt flred servicing . mn&* of whicii you CJn Icarh So 
We you HOW Sl« 3 rt Vy.iri? lime in ypyr bavi menj 
or garage Hi£ opportunity Iqt jn^ch^n. c &. ACT HOW 1 
WriH 1 Ter Ififdrr No PM ■ 1 and free barcuii 5.Hfr 




" LANDSCAPE CONTRACTOR 

LEARN MODERN LANDSCAPING for exciting 

or profit. Thousands of spare or full liny* 
making opportunities. Start a profitable 
business — wie show you how. Study and 
ram your certificate at home T 
Wrile today for Frw lkxjk. 

LIFETIME CAREER SCHOOLS 
Dept. A -34 

3 ? =i I 0 Firry Av4. 

Us A a ml tv Calif, SQOfii 





WHAT'S HE DOING! 



Making a Concrete 
Flower Pot! * - . and 



SO CAN YOU! 

Make and sell your own 
Ornamental Concrete hems. 

Rufch $2.00 for book 
about Aluminum Molds 
with prices and production trade secrets 
direct from world's largest mold manufacturer. 
Over 350 design* to select from. 



Send $3.00 

Today To ^ 



CONCRETE MACHINERY COMPANY 



P 0 10* M . HOOK* MC 76S01 




tyo# can ma4e money (* 



WATCH 






Learn at home the low cost Sweazey Way 

Watch rEphlrinr pay* up to *6 an hour, part time *tich mater* 
ropon on sutYtw. Unique and modem Swtaitr home sludt 
5Y*tem starts you mating repair* rJihl away on E»lss mm3 
American watches. FrpIcsslcrjaUy prepared train] A*. No nrcriaui 
experience needed. Special L&oIh provided for practice Diploma 
Awarded Free sample lesson and opportunity fcoefc five all tacts 
Write today. No obllratlon 

CHICAGO SCHOOL OF WATCHMAKING 

Dept. 1111 Fox River Grave, Illinois 60021 



FREE BOOK and SAMPLE LESSON 



CHIC At* SCHOOL DP WATCH ■ A PM N O 

Dh-pT 1111 r«A Rmr Aron, IIM^ii &GG2 1 

W\*M%m . uth Pfert DOPH and Sgmplv honw Study U>i«fi- 

^amt — \x+- 

lAAm+m k _ 

dtP 1W* It*. 



I-N-V-E-N-T-O-R-S 



WE NEED INVENTIONS 



Sell your in rein Ion fer cash— need laenty **r PalrtHt— Art technical 
problem* hnldinc pen hack? Ufilverul fnventioni Hu helprd Fq- 
frntwi all over the world — juit like yourself — why not you 1 Inventions 
provide lh* m^flic iprEn|-K>oard Id LUddcn Hehtt REMEMBER, vi 
elf her sell ycur Pirvenllon or pay ymj a cast) faonut. Write f«r details, 

UNIVERSAL INVENTIONS. Dept. 13, Mario,. Ohio 




JUST PICK THE KIND 
OF BODY YOU WANT 

—and y*u ran hare il easily almost emit: hi 

Dear Charles Allas- Here's Ihc kind 
of body I wanl: □ Broad chesl. Big 
shoulders. □ Powerful am-, jJtrip. 

C_ Powerful legs. D Slimmer waist, 
hips, □ More weighty soUd 
O More energy. 

Send me a free copy of 
your famous 32-page 
book show ing how 
DYNAMIC-TENSION 
can make me a new man. 

Send name and address to: ^ 

CHARLES ATLAS, Dept 81 

H5 East 23rd Si. t New York, N Y. 



I-FJ V TQt 






NEW - Ninth Edition of the Universally Accepted 

Small Engines Service Manual 



Factory “know-bow'' at y<w finper lips! 
C’ompkli? repair imfomnation wer 
LWO models of ^m.ill engines lh:il pow^r 
lawn meters, tillers, g&karts, ele. 32S 
piipcs with hundred'; of phoios and ex- 
ploded view drawings Step by-st ep + easy 
h\ follow instrudkns for everything from 
mi out tune- up h> major overhaul Dm 
300,000 copies MifcS to nKchanit^ and do- 
ii-yuurscHcr*. Save time , . . make money. 
Order Sour copy today. 



1- ««t| B*C* GrlULTKTMH 

1 St-iIiI tfi+rm rr mqiry r-T^r 


T ec h me il PaUKitiona Dm .. 0 *pt PM -1 1 7 1 


| iid W? DRV P55Ti0f 


1 0 U Wyandcftti, Krasu City. M<s H ifc 
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New add-on muffler quiets your built-in cleaning system 




POWER 



MUFFLER CUT 
INTO EXISTING 
LINE BETWEEN 
POWER UNIT 
AND OUTSIDE 
EXHAUST 



If you’ve had minor complaints from 
neighbors about the noise your built-in 
vacuum -cleaning system makes, you can 
now add a muffler which cuts down the 
emission noise of the unit outside the 
house. Made by H-P Products, Inc., 
Louisville, Ohio, for adding to its own 
Vacuflo system, (How to Install a Built- 
in Vacuum System , page 158, Sept, ‘67 
PM), the muffler can be installed in any 



existing system having 134 -in. tubing. 
Measuring 4x12 in., it is inserted in the 
line between the power unit and the out- 
side exhaust (A). When there isn’t room 
in the line inside the building, the muffler, 
can be installed outside (B). The muffler, 
now included with all Vacuflo units, can 
be purchased separately for S7.41 for add- 
ing to earlier models. A section is merely 
cut from the pipe. 



Detergent makes decals stick 

If the decals on your plastic models 
seem to stick at first, only to come off 
later after they have dried, remember this 
trick when you apply them the next time. 
Add a few drops of liquid detergent to the 
water. Not only does the detergent make 
the decals stick like glue, but it makes 
them slide off the backing and move into 
place with less trouble. — Floyd S. Adams, 
Geneva . NY, 



Wet cloth beats sanding 

Anyone who has sanded joint compound 
between applications when taping dry wail 
knows what a dusty job it is. I hated the 
job until I learned about the wet-cloth 
method the pros use. Instead of feather- 
ing the edges with sandpaper all you have 
to do is wait a day for the compound to 
dry, then “sand** the edges with a wet 
cloth w lapped around a flat block . — Jerry 
H. ffenjilion. IVeicton, Conn. 



NEXT MONTH IN SHOP AND CRAFTS 

CABINET WORKBENCH FOR A SMALL SHOP. This sturdy tittle bench fits a small or 
medium-size shop since its length can be made to suit. There's a roomy drawer with 
lift-out tray, plus a bottom compartment for storing paints and other workshop gear. 

HANDSOME BUFFET LEADS A DOUBLE LIFE. Richly decorated with molded Spanish 
carvings, this versatile piece of furniture not only serves as a credenza for glassware 
and dishes, but can be rolled out and swung open to provide a 6 ft, “party bar" or 
buffet counter, 

EARLY AMERICAN CLUB CHAIR. 8oth beautiful and comfortable, this American tradi- 
tional easy chair is a project for the advanced craftsman, A graceful, authentic design 
from the past, its cherrywood frame makes use of ready-made foam cushions. 
Presented in two parts. 

HOW TO HAVE POWER WHEN THERE IS NONE. For as little as $350, a portable gen- 
erator can keep your house safe and bright when the power tines fail. And experts tell us 
that this is more likely than ever to occur. Pick up the December issue Of PM and learn 
how to prepare for such emergencies and turn “brownouts” and “blackouts’’ into 
“lights-on” at home. 
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© VC Ml XX I 
MUSTANG 




Mustang Welder 
PAID FOR . . . 

On Iter first rtpiir }»l», Sms yta maty 
year alter year. Ysill be prill la U*w 
, .. -v * |aar Irirrds jiur ntw Masting. 



HALF-PRICE SALE 



NATIONALLY ADVERTISED FOR $39.95 
NOW FOR A VERY 
LIMITED TIME ONLY 
HEAVY' DUTY PROFESSIONAL ARC WELDER 

The Mustang works frum an ordinary 110V outlet. It p s not just a welder 
hut a complete welder workshop with all accessories including a welder's 
mask, welding and branng rads, cables, ground cramps, special combination 
art torch and rod holder, flu* and easy-to-follow operating instruction manual, 
IV* easy to use. Just follow simple Instructions to make repairs on cars, 
trailers, boats, appliances, lawn furniture, air conditioners, farm equipment, 
toys, etc. Welds most any metal including aluminum. With just a little practice 
you'll be welding like a professional. This popular American made welder is 
designed tor easy, rugged use and burns up to W* rods: The Mustang is fun 
to use and save? you money too. ■* 

YOU MUST BE SATISFIED OR MONEY REFUNDED! Use t be Mustang for 10 full 
days and if not satisfied for any reason simply return for a refund. LIFETIME 
GUARANTEE! if the Mustang ever develops trouble due to faulty materia! or 
workmanship, simply mail it back to us and we will repair or replace at no 
charge. The Mustang makes an excellent gift for any occasion. Orders are 
shipped promptly. Order by wait or diaf 1-713 682-S™ for immediate G -D.fr 
shipment. 




f u m m m m u cur her; ■■■■■■ ^ 

■ MUSTANG MFG. Cfl._ Dent G-fi fieri Houston Texas 77018 ™ 



CUT HERE 

MUSTANG MFG. CO., Dept. G- 6 , Box 10947 , Houston, Texas 77018 
Rush the complete Mustang Welder Workshop tor 

NAME 



ADDRESS. 



_STATE_ 



J1P_ 



CITY 

□ $19.97 enclosed. Ship Postpaid 

□ $3.00 enclosed- I will pay $16-97 plus small C.Q.D. upon receipt 




Make a Wooden 
Wheel Clock circa 1300 

A special ''man's gift" Is this Black Forest 
clock kit. Carefully cot parti faithfully dupli- 
cate th* Nth century folio t and crown wheel 
escapement. Great fun to make, — an attractive 
bit of antiquity to grace your walls and fas- 
cinate all who watch its gears operate. 

Everything but the 
racks (drive weights) 
is inclu^-d, — beovtS- 

S!!S>. -*• $24.95 

»d 

ipnd 25c Hr e* UlM «f 
dull 4 muftkc Iwscti. 



/-^T> A I?T PRODUCTS o«pr. wwi 

JL £LM HURST. ILLINOIS 401 J4 




RUSH (2 Ur .Ian. (Indicate typ*) tr | 
send 25# tiPdlTxr deuribinii plan* 
PLANS. Bci793.FrfHfint-N#br.&eer25 | 



i 




Incmne urU=nlt*4 in tier crow Leix proftMion Our ?tiid^nh art carm- 
ine iucTHiiTc tm in dicta LOrd Full n>r plU tin* hijme-offlre l>uiiTwU 
Pffpiilni inrome twi rdulriis durlnx t'ufj 1*1 Mason. Manj? optvMff 
I»n>tli 4 hk llti-Sru ss Tii Smict writ!; itc *dj mrmlhlj frr* irf 

h^kkn i-lih; niwrifiiK nerttsirr. We cn in jv.u it Lmne an I help 
^wp *i*ri hy S V FMui-atiftr. U*p I Nn icrm will fill Write 

fur Trr? lliemure Armdlltd Mrmrirr Xils'f AopP'^ei Fur VfH'Ttrj 
NATIONAL TAX TRAINING SCHOOL. Monsey, 20PC, N Y. 1 99S2 



THE ORIGINAL 
SILVER EAGLE 
KNIFE 

The ideal companion for hunting, fishing, camp- 
ing. Hand forged Vfc foot blade is ornately en- 
graved with picturesque woodland scene on 
blade. Carved stag handle has curved silver 
hand guard. Complete with genuine leather 
sheath. Money-back guarantee 12,49 

Plus 50c ship & hdlg 

FREE CATALOGUE 

DANCO PRODUCTS 

P.D. Box 130 Leffert Sta. 

B'klyn,. N Y. 11225 
Dept. P.M.E. 



NEW - Third Edition 

Chain Saw Service Manual 



Ea vr>'thi n^r ? k i U rii-cd In know ahnot chnin 
saw repair. Detailed, stcp^hj-siqi instruc- 
tions on tear d^n, repair. reassembly 
and udiutfmcnL of rrn^i popular chain 
Fundamentals section describe* 
common engine failure* and outline 
iroublc^h* noting procedures. Includes .sec- 
tion cm sharpening, lubrication, and re- 
pair of the cutting chain. 24f> pjgcs cov- 
ering 24 leading brands. 



Tit hHBtl Pubicitnin Ohr. Daft. PM tl 71 

10H Wyandotl*. KanusCily, Mo. 64 IBS 




$595 
3rd Edition 

I HAteT (>:- (wiidH 

Sand thaoi tpr rr\c.*+j c*Wr* 
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BEARTOOTH MOUNTAIN ORDEAL 

fContinutd from page W) 

mg each other's warmth. Shifts in weight 
would drive a knee into the back or an 
elbow into the gut, prompting a smothered 
curse. But we clung to each other to sur- 
vive, teeth chattering and bones shaking. 

Several times Vern tried his walkie- 
talkie. But he couldn’t raise anyone in 
Bed Lodge, Cooke City, or anywhere else. 
Nobody wanted to talk to us that night. 

We would have died if the temperature 
had dropped below zero. It stayed around 
the 15* F. mark. But the fierce wind cre- 
ated a chili the equal of minus SO* or 60 T. 

At 7:00 p.m, Vem yelled, ‘"Everybody 
up and jog." We ran in place for 10 min- 
utes before huddling against the snow- 
mobile again. As the night wore on, jog- 
ging became our hourglass— 10:00, 11:00. 
12:00 o'clock. It now was Sunday, We’d 
been on the mountain for 16 hours. If 



. . . we clung to each other to 
survive, teeth chattering 
and bones shaking . 



things had gone right, we would have 
been sacking it in Gardiner. 

T slept fitfully. My mind wandered. I 
didn’t think about dying, but how to keep 
my hands and feet from freezing. And I 
wondered about the others, Had they 
made it to the Top of the World? Next 
day I was able to piece things together. 

Our group of five had brought up the 
rear. Up ahead and nearest to us were 
Bob Leiviska, Monte Later and Hugh 
Calusha. They’d dug a trench in a snow- 
slope and holed up for the night under a 
plastic tarp. Hugh was weak but uncom- 
plaining. He slept more than the others. 

Miles ahead of them was a group of 
five: Paul Dickson, Jim Marshall, Bob 
Leiviska Jr.. Dee Street and Marilyn 
W a pies. They had managed to get off the 
plateau and into the trees before nightfall. 
They walked and walked, with spunky 
Marilyn leading the way much of the time. 
She knew the mountain, its moods, its 
power. She felt tired and angry. 

Walking was torture. They sank up to 
their knees with almost every step. Being 
heavier, the football players went in much 
deeper. After a while, little Bobby seemed 
to have more strength than anyone else. 
He found the dell under a stand of huge 
firs where they could rest. 

They built a fire, using every bit of 
paper they had — candy bar wrappers, 
blank checks, even paper money — to get 
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twigs and branches started. As the fire 
rose, Marilyn looked past the flames and 
said, “Maybe Vem will see it.” 

Vem Waples at that moment was less 
than 200 yards away, hidden in a snow- 
cave. Earlier, lie had tried to keep the 
forward party together, telling them to 
try to slog it to the souvenir shop. Then 
he’d gone ahead on his own. moving with 
the greater speed of the experienced 
mountainman. But finally the exertions 
over 16 hours caught up with him. Instinct 
told him to hole up for the night. 

The last two members — Loren Miller 
and Aver ill Kjronick — got closest to the 
Top of the World. Two miles away they 
gave up, dug a cave and got into it. 

At 6:30 a.m., Sunday, our party started 
down the mountain. Now it was just a 
matter of slogging through the snow, tap- 
ping what resources of strength we had 
left. It wasn’t long before we spotted 
Monte Later and Bob Leiviska, Monte 
stood motionless, looking at the horizon 
with opaque eyes. Bob seemed stunned, 
too. His goggles were half off and part of 
his face was bared to the biting cold. It 
was not easy for them to talk. 

Hugh GaJusha had died that morning. 
He had last spoken to Monte and Bob at 
6:00 a.m., saying he was “okay.” But at 
6:30 they couldn't rouse him. They’d mas- 
saged his rock-hard hands and breathed 
into his mouth. But there was no respond- 
ing breath, no pulse, no life, (Days later 
the medical verdict was in: Hugh had died 
of exposure.) We marked the cave where 
Hugh lay for our return the next day. 

We pushed on. At 2:00 p.m. we saw 
three figures in the forest. Easiest to rec- 
ognize was big Jim Marshall. We learned 
the others were at the souvenir shop. 

At 4:00 p.m. a big snowcrawler from 
Cooke City arrived at Top of the World. 
The ordeal was over. The driver passed 
out candy bars and a bottle of Old Taylor, 
There was little joy among us for we 
thought of Hugh, a gentle and great man 
whose nobility was shown in the grace 
with which he had accepted his last hours. 

What happened could not be blamed on 
anyone — or on the machines, Galc-force 
winds blew snow into carburetors, caus- 
ing them to ice. Throttles froze, drive belts 
slipped. These problems could have been 
corrected by a mechanic. But the party 
was strung out over miles, making it im- 
possible for the two mechanics to get to 
more than a few vehicles. Time ran out 
and the blizzard hit with full force. Night 
locked us in. 

I will always remember that night on 
Beartoolh. It taught me a lot about the 
moods of mountains— and the majesty of 
the human spirit. * * * 
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™ P DYNAMIC 

INDUSTRIAL TRANSFORMER ARC WELDER 



IDEAL GIFT — EDUCATIONAL, ENJOYABLE, PROFITABLE 
WELD, BRAZE, - 

CUT. SOLDER, HEAT 
£T1EL. BRASS. ALUMINUM. 

AND MIST OTKIR METALS 

Hu ltd tod repair tiarAIHg Of 
luitJl. &■** tin : e i moD#r will) 

Lhli BRAND NEW. PROFES- 
SIGNAL ARC W ELDER l 
Hucsod to * i iT fabiaet. bifce4 
H arm :ier bill (id lift Jdvil ror 
iH/rnt, *liup. farm and iBdua- 
i r j *1 uh POWERFUL |lui 
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flptriie* on II# Veil A£ list f i—i 
far 39 ampv- ConipLt[« with ftbn nm brtmiE, eLKlnrde bolder, 
ground damp lid ■alder. 4Aaaried rod* and limpliAtd 

mldior nunutL. DOUBLE PROTECTION GUARANTEE. It dlj 

m#p«j bark trial plui lull S-jt. wiirtmj. If fcooperaclra return 
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ORDER TODAY, C*npltt* rsidy ti wild. Only IS4.SG F.O B. 

SEND ONLY $6.00. 
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r 111 mi nr* ind welder dftiKli 

HOBS. FEDERAL 81. 

Dept, PM-III 
CHICAGO, ILL. EOli« 




DYNAMIC I ijI jI' 



Keep your copies of PM — 
and watch for the inexpensive Annual index, 
available in December. It will enable you to 
locate any article which appeared in 1971 or 
find information on any particular subject in 
just a few seconds. 

The Annual index will make your copies of 
PM even more valuable! 




LAFAYETTE 1972 Catalog 




468 Pages 

Our 51st Year 

Stereo Hi-Fi a Citizens Band 
a Ham Gear a Tape Record- 
ers a Test Equipment a TV 
and Radio Tubes and Parts 
■ Cameras a Auto Acces- 
sories a Musical Instruments 
• Tools a Books 



Your Complete Buying Guide 
to Everything in Electronics 
Lafayette Radio Electronics 

Dept, 151 11 P.O. BOX 10 
Syosset, L.L, N.Y. 11791 

J* Send m« my FH£E Crtaiog 
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Address 



City .. 
State 



■ + *■■ ■■ ■■>*a 



Zip 
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You con moke 
this 

MODEL 
STEAM 
TRACTOR 

yourself and it actually runs! 

This beautiful scale model of the old smoke belching 
steam tractors used after the turn of the Century is fun 
to build , . . makes a handsome display piece . , . and 
really runs! 

For a complete set of plans fIG sheets measuring 

12 X IS) plus instruction booklet, simply mail the 
coupon below together with $10.00. 

This is an intriguing project that will capture the 
fancy of the real model builder. 




TO: Popular Mechanics Magazine 
224 West 57th Street Dept, ST11 
New York, N.Y. 10019 

Please send me complete plans and instructions for 
the mch scale steam tractor. Enclosed is $10.00 
payment- 



NAME 

address 



CITY 



STATE 



ZIP 
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THE HOME BOOK OF REFINI5HINQ FURNITURE. 

C!ear r understandable text and photos, this tells you 
how to repair and refinish all kinds of furniture into 
showroom pieces. Fundamentals and tricks of the 
trade: stripping, sanding, repairing, sealing, refi rush- 
ing, and the arts of hand-mbhed oiling and mixing 
special stains. All your questions answered in cne 
authoritative volume! 1 Price $4.95, Send to: POPULAR 
MECHANICS. Dept FA-11 224 W. 57fh 51 New York, 
N,Y* 10GI9, 



ATTEX. 

THE ONE 
ALL-TERRAIN 
VEHICLE THAT REALLY 
MEANS ALL-TERRAIN. 



An Attex will go anywhere, do anything. 
Climb sleep hilts, blast over sand dunes, 
fly through the snow and even zip across 
lakes and streams with ease. Think you’d 
like an Attex ali-terrain vehicle? We have 
six models to choose from; one just right 
for you and your family, Send for more In- 
formation and our free brochure, How to 
choose an ATV. Thai's Attex, from S995. 

ATV Manufacturing Company PM 1 1 
1215 William Flynn Highway — Route 8 
Glenshaw, Pa. 15116, 

Name 

Add ress_ 

City State Zip 
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and Accordion Amplifiers 

| BIG SAVINGS! 

r 



5 DM HOWE TRIAL! LOW DOWN 
PAYMENT ! FREE ACCESSORIES! 



flfff DISCOUNT PRICES Mail Coupon! 

fREE color talaJfjRs And IdfAt d^tuunt prlr-e list. Just nuij ftnljmil. 
You save % or off [iritis of cumpariblc actordioni. -1 2 blest 

models , Standard and Electronic- For sEutlrfil. teacher, profess 
ilonal. Big saving* on newest accordion amplifiers- Buy djrcet at low 
importer prk«. Trades welcomed. Money bade guarantee. Lifetime 
performance w arranty . Hush coupon? 



0 


ftCCCIBDION COftP. O# AMERICA- Duptft HI 
5535 W. Mmont Av# , GSSvk IHinotl &0641 


Accurdnn 


Amplifiers 


Send f REE Color u Id logs and discount prices Also 
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include spectil inF&rma bon checked, 


Button 

AcEurdwus 
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EARN $20.00/H0UR 

towiNe unique vehicles in Kit form lor resile it big profits. 
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MINI P 01 Eft 

Rugged heavy-duty, high-perl orrnance 
~ trie k velric le 5m outh la wn of 

clealeddozet (racks. 
Highly maneuverable - 
turns 360 g in own length 
— powered by dependable 
4 cycle esigrne Attachments 
include dozer blade for snow, 
sand or dirt, lawn mower, many olhei 
lawn and garden louls 



MIB1- BEEP 

Powerful, compact Lawn trad nr 
Also ideal as a lightweight cross country 
vehicle. F eather-ljgM articulating 
steering gives unequalled 
maneuverability 31 work 
or play. The only A- wheel 
drive lawn tractor on (he 
market. Economical 2-#heel 
drive oplion also available. 

Compile hne of ia^n care atta: hmenls 



(» 
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TIIRF RIDER 

Idea! Erador loi lawn and gaiden 
use Powetltil 1Z H P engine 
handles all chores easily. 

Irom mowing to plowing 
(o dozing snow 01 dirt. 

Puts raw powei where you 
need it, Outperforms 
other units costing hundreds 
of S| more! Complete tine 
ol lawn and garden attachments. 

SNO-SMT 

Ruggtd, compact seowmobilf fur winter Inn 
and eicitement. Easily carries one adult 
or 2 mature children uj> lo 20 mpti 
Fowered by dependable 
IS. S or 7 H.R_ engine. 

Recessed engine increases 
stability, seduces vibration 
Ideal as a first snowmabrle, 

KCnbitBcak 

‘Build sty am sell PLANS lor each machine offered feSS.DG Any 
2 plans - Alsu available - brg colorful 4S pg Gataiog of 
complete lme-75t Relunded wrlh any purchase Send today 1 

STRUCK CORP .Depr PM-ni. Cedarburg, «is. 53012 
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compact double duty 
tool sets unsurpassed 
for precise work 

Made for the skilled mechanic 
end craftsman who appreciate 
professional quality 

Five different sets with 
variety of 6 ro 10 midget 
drivers for delicate work 
with he* head screws and 
nuts; slotted, Phillips. he* 
socket, and Scrulo* screws 

Each contains unique, 
slrp-qn torque amplifier 
handle lor added reach and 
driving power Lets you do 
more jobs with fewer tools 
Slim, trim, veal pocket si?e 
case 

Nationwide availability 
through local distributors 
dealers Wrile lor FREE 
HAND TOOL CATALOG 

XC ELITE, IflG.* 162 Bank St. Orchard Path, N.V. 14127 



SAILBOAT KITS 

Free color catalog of the largest 
selection of popular sailboats, 
iceboats, and sail making 
supplies. 

TAFT MARINE CORP. 

Off,! PM. 11, «3S 39th *ve. H.E. 
Minneapolis. Minnesota 55421 
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■% EVERY THING FOR 
■ THE WOODSHOP 

rOQLS-SUPPUES 




World’s Largest Selection of Finest 
Domestic and imported Hardwoods, 
Veneers, Hardware— 

at MONEY SAVING PRICES 

0 Hr 2000 items! Your money sjyjng hirtf- 
wood and ^padshop buying guide. We've 
aoded new Clock kits, wood picture kits, 
musical instrument kits, mtny more. Com- 
plete selection ol hard-to-find hard ware, 
limp and upholstery supplies, etc. Big sav- 
ings on name brand power lopls, Send name, 
address and softer handling and postage to: 

CRAFTSMAN WOOD SERVICE CO. 

DEPT. A-111 

Z729 S.Kjry M„ Chkijjo, Illinois 00600 
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CLOSEOUT OF NATIONALLY FAMOUS NONPRISMATIC 
POWER BINOCULARS HELD IN U.S. GOVERNMENT 

BONDED WAREHOUSE 



Actually Lower than Factory List 

Price in Europe! 



SPECIAL 

DEEP SLASHED 
DISCOUNT PRICE! 

BRAND NEW 
1971 MODEL 



Enjoy BIG, 

Sharp Views 
of Natural 
Wonders, People , 
Buildings, Wild Animals.,, 



HIGH-POWER NITE & DAY 
BINOCULAR PULLS IN 
AMAZING VIEWS UP TO 50 
MILES AWAY AND EVEN MORE! 



The deeply cut price shown in this announcement is for a 
short time only to the readers ol this publication. This special 
discount price applies only to our large Non prismatic Power 
Model- This is our best model with highest enlarging power 
and longest range — a deluxe instrument made in Europe. 
Discount does not apply to telescopes, field glasses or any 
binoculars l hat arrive after this sale ends. 

SPECIAL NOTICE r Goods were held in U-S. Government 
Bonded Warehouse located on New York walerfronl. await' 
ing payment of storage rent and U.S, federal tariff costs. Now 
we have ordered Ihem RELEASED TO THE PUBLIC at once— 
at a fraction of the regular national price. 

IMPORTANT; These binoculars are shipped on a first come, 
first served basis. Fast delivery guaranteed. All binoculars 
packed and shipped in 24 to 4& hours. 

LATEST 1971 MODEL 

Readers are requested nol to be confused by ihe low price. 
This is not a cheap, Oriental toy model or reconditioned' field 
glass. Each and every one is brand new-made in Western 
Europe by experienced, well trained optical workers. Big in 
size. Big 40mm crystal lenses The NONPRISMATIC is also 
big in power and is guaranteed tot long range views. Now 
slashed down to S4.39, 
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SOLD ALL DVEfi USA. 

AT MtTC-N HIGHER FRIGES 

ThiA luut j fjr ih.-i^Linrii; Lifnim |h*«- 

nardFi f«f American fp-irt^mt'n paid 
much, much H 3 nr* f<ir rhix .urnc I Li 7 J 
SnNhKI>M ^Tl! I I’m ;l Krcii! fI-i^ s . for 
fuutVmjl r IfX^obalt, hor»e- r aiit- - and b-:il 

4«. irrll n* all ^-TlA. 1 ■ t cfwl 

;i,sn! M i I i t-h ry »L^n#l!liFHC. t:o- 
a* a. u vr i ■ f iiji IurIe | i. lATf, st ran. bn 
played fur ■ Kr- -kLnjf pcr^in*., (JjjocU. 
and bz.irjH'Eiifo.tfH r.; pn^l dj 
in'filj«i-ur brimr tlftt rtni. i 3 of*d f-‘f nn- 
tlin! lipMun^. bird ttatekfog;, bunt inf 
snd tratflirvj. 



SPtCUtL PROCJREHEWT CDUPOH 

Fo>»er-Trent Inc. ( BONDED WAREHOUSE SALES ) 

] 234$ Po»t Read, D*pl.{)22'MBA 4r< F tm4 M |r * N.Y. 1053i 
I 
I 
I 
I 
I 
I 



RULES EN3 CONOlTlOsS 

ff ltHl iHffrt 1*f HMI*| IQW P 

tl) ^3 Ml-S*" LISA ® 

It: mttt ItjFi 1 b^CLiiCi. te* 

Tf-riri xi JV.. pe-ict lli h: 

Of Cffl Dfdffi Flf+fC Sf^fl (Vtl 
JnO. Of til* tW litt S- fc sp J St«t 
UJ Gjw- Strips j«tS Ne*?s ewps 
£iirn ir.lh p»;h t.nor-.lir ft 7 Djv 

Hr-r* r>i.j| »1h HflnF3CliM 1*^1 

itliti ni nenter t*lk tf > T *i« 
ifld r«tii laf t 

- if PKD (Tl L 1;r a Vh#1 

tr*C iiNf. Lrnprs rprpjrrpd l:a Irfe 
Hi 1 *ii«*rlr rrT#rBrff ■ i i-.f? 



ekscil tiuniTr tnov 

P S»J M . y I .;rn (Utpti St oosUdc 

t l - * » v* N 

□ s«t l?fll HUFF I f^iCH VJfiui 

JiiV?-- f.F r !' Mil !m & 5^*1 ptil 1 ! Mi 
oft ii:.- j . -[ 3- int Tit uu » nti il.lt 

■ f !- r JI+ 'tLiAfTTL MlM HflEPI^r! SANE tH 



PRAT fc»V[ 




m * 


im 




» COM 



NOVEMBER 1971 



197 






would rest on hinged, movable stanchions. 
A big hydraulic piston would nudge the 
tracks to either side and bring them back 
to their original position again. The angle 
of the list could be calculated over a given 
distance of track for a given number of 
movable stanchions so that the main track 
would move sideways to any number of 
waiting spurs. This would be computer 
controlled. 

With the train’s weight straddled on top 
of the track and its two fuselages hung to 
the sides, cross winds would have almost 
no effect. No matter how much the train 
banked while rounding a turn, the support 
columns couldn't possibly get in the way. 
And passengers would feel no jostling or 
sway, 

The Tri -Mono- Trans System would be 
powered by a 5000-hp linear induction 
electric motor. Simply pul, in linear in- 
duction you have a conventional rotary 
electric motor laid flat. In the train system, 
the track becomes a long armature, and 
the field coils are built into the train. With 
alternating current put into the track, the 
train moves along and is braked by re- 
versing polarity. 

However, track and train must not 
touch. The train must be kept off the six- 
foot-wide track an inch or so. This is 
done with wheels at low speeds, and air 
pressure at high speed. 

From standstill to about 100 mph, the 
train rides on rubber tires that come down 
in a way similar to airplane retractable 
landing gear. At 300 mph (normal cruising 
speed) enough air enters the lifting fu- 
selage under ram pressure to allow com- 
pressors to be shut off or do no more 
than minimal work. 

Inside the hollow upper central fuse- 
lage, four electrically driven air compres- 
sors fill the double-walled lifting fuselage 
with 1.6 psi — enough to lift the craft off 
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the track and let it ride quite literally 
on a cushion of air. 

The air compressors and the linear in- 
duction motor swap off electricity require- 
ments. When starting up the train, the 
compressors eat up a lot of current to 
lift the train, but forward thrust demands 
are small. As speed increases, ram air 
induction supplies the lift, while the elec- 
tricity-hungry linear motor provides 
thrust. 

Trent projects the weight of his 204- 
passenger train at 112,845 pounds. This 
would take a 5000-hp linear induction 
motor to handle forward motion and 3200 
hp to run the air compressors at low 
speeds. That amount of power would re- 
quire 2500 volts. 

Potential uses for the system, Trent 
believes, are varied, 

A commuter could get into a small, slow 
(100 mph) monorail ear a block from his 
suburban home. It would move to join a 
large Tri -Mono-Trans train on a parallel 
track, where it would be attached to an 
under-carriage. Then on to a city perhaps 
200 miles away. There the small car would 
be detached, and proceed on its own track 
to the center of the city. The whole trip 
would take 40 minutes. 

The system also lends itself to cross- 
country freighters that would be routed 
and switched by computer with no man- 
power on board. 

Trent’s “toy” may someday prove to 
be just the thing to move masses of people 
and material to and from cities. 

Some engineers believe monorails would 
be too noisy. Others say the linear induc- 
tion motor’s capacity to create ozone 
would be a problem. However, none of 
this can be proved until a full-scale test 
is conducted — perhaps in the 1980s. 

We have a while to wait before this 
speedy commuting train comes in. * * * 

POPULAR MECHANICS 
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FIREFIGHTING 

(Continued from page 117} 

ter,” It forms a tough blanket that floats 
on top of a blazing oil slick or gasoline 
spill and smothers die flames. Other kinds 
of foam have been used to combat such 
fires, but they tend to break up into is- 
lands. leaving exposed areas where the 
fire can rekindle. 

In the last few years the traditional 
pumping engines and ladder trucks have 
been joined by a growing number of new 
vehicles designed to fight certain kinds of 
fires more safely and efficiently. The first 
of the new breed is the tower ladder, or 
“snorkel,” which mounts an arm some 65 
feet long and has an elbow in the middle 
and a platform at the end with plenty of 
room for three firemen to work. The arm 
contains a large -diameter water pipe, en- 
abling the men to shoot water into win- 
dows five or six stories above the ground 
without entering the building 

The tower can also be swung around 



...on its top deck is a 
wafer cannon so powerful it 
tan knock down ci brick wall* 



and up and down to rescue people from 
window ledges, fire escapes and rooftops 
of low buildings (for which it is also 
known as the “cherry picker”). Not long 
ago at a tenement fire in New' York's Har- 
lem, one tower ladder evacuated 25 peo- 
ple from a five -story building in a mat- 
ter of minutes. The value of towers has 
become so widely recognized that produc- 
tion cannot keep up with demand. New 
York, with six in service, has 31 on order 
and has budgeted for at least 20 more. 

This year the tower ladder acquired a 
little brother, with a trade name of Squrt. 
Its movable arm is shorter and lacks a 
platform, but it does have an extra elbow. 
This enables firemen manipulating remote 
controls on the ground to aim a heavy 
stream of water down through a roof or 
around a comer, or in a window, without 
exposing themselves to the blaze. 

Some departments are building or or- 
dering special apparatus designed by their 
own fire engineers. For enormous fires, 
such as the burning of an oil refinery, 
Memphis has in reserve its “mulUmaster “ 
Roughly the size of a diesel locomotive, it 
can shoot out 5000 gallons of liquid per 
minute — roughly three times the capacity 
of a large pumper. And on its top deck is 
a water cannon, five feet long and four 



and a half inches in diameter, so power- 
ful that it can knock down a brick wall. 
New' York has a similar behemoth, called 
the “superpumper.” 

When the first elevated freeway was 
being built in Seattle a few 1 years ago. 
Fire Chief Gordon Vickery decided that 
it would be virtually impossible to ex- 
tinguish any big freeway blaze with water 
piped from inaccessible street hydrants 
30-40 feet below. His engineers came up 
with a unique vehicle which, when it was 
built by a local company, was promptly 
nicknamed “Puff the Magic Dragon." Puff 
carries a potent one- two punch. First 
it shoots out a dense cloud of 1500 pounds 
of a dry chemical extinguisher — which has 
the effect of dumping a steamshovelful of 
dirt on a campfire. Then several thousand 
gallons of foam is produced from a water 
tank on the truck which keeps the fire 
from springing back to life. Puff is also 
equipped with a 1750- gallon -per-minute 
fire pump and 3000 feet of fire hose of 
various sizes. Now t other cities are request- 
ing plans and specifications for Puff with 
the intention of using it as a crash truck 
at airports. 

Perhaps the most startling change in 
fire apparatus was made by Chief Louis 
Witzeman of Scottsdale, Ariz.. a former 
newspaperman with a penchant for think- 
ing out problems on his own. “Why should 
all fire apparatus be red? Although red 
looks great in the July Fourth parade, it 
is just about invisible at night.” After ex- 
perimenting a bit and consulting psychol- 
ogists versed in color visibility, he had 
Scottsdale's modest fleet painted canary 
yellow. Noiv they are highly visible, even 
on the darkest night 

Los Angeles has taken the lead in using 
firefighting helicopters because of its pe- 
culiar forest-fire problem. In the early falh 
when the city’s mountains are parched, 
two or more copters keep vigil night and 
day. Back and forth they cruise, while 
firemen aboard scan the ground with bi- 
noculars for any sign of flames. When 
the) - glimpse a suspicious light or smoke, 
they radio an a In mi and pinpoint the lo- 
cation for fire companies on the ground. 

Sometimes the copters do more than 
merely scout. In one instance last year, 
when a fire broke out on a particularly 
inaccessible peak, four of them formed a 
flying bucket brigade. Equipped with bel- 
ly tanks, they shuttled hack and forth be- 
tween the fire and available water sup- 
plies and dumped enough water on the 
fire to keep it under control until it could 
be extinguished by a regular crew. 

Clothing and tools are being upgraded 
more slowly than apparatus, because in 
(P lease turn to uu ge 202) 
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FIREFIGHTING 

(Continued from jxi g e 200) 

many departments the feeling is still 
strong that a fireman ought to look like a 
fireman. That is to say, his turnout coat 
ought to be made of a thick, black, rub- 
berized material — although it is heavy and 
stifling hot and, being black, absorbs heat. 
His helmet ought to be a simple inverted 
leather bucket with a tailpiece curving 
down behind, and he ought to carry an 
ax for chopping ventilating holes in roofs 
and walls. 

All these relies are gradually headed for 
museums. The first to go is the mega- 
phone — most departments are replacing it 
with walkie-talkies small and light 
enough to be carried in a shoulder hol- 
ster. The fireman's traditional ax and pike 
remain standard, but they are being aug- 
mented by chain saws and other power 
tools that can swiftly cut holes through 
wood or even concrete and save precious 
minutes. Every Memphis fire engine now 



, . , the megaphone— most 
departments are replacing 
it with wolkie-folkies • . . 



carries a “lance.” an ingenious five-foot- 
long pipe that fits over the nozzle of a 
hose. Its hollow, stain less -steel tin, shaped 
like a blunted arrowhead, is easily jabbed 
through a light partition so that firemen 
can squirt water into a room without tak- 
ing time to chop a large hole in the wall. 
And, to replace the old-fashioned invert- 
ed-leather-bucket helmet which pro- 
vides no protection at the sides, globe- 
shaped helmets of reinforced plastic with 
transparent visors that shield the entire 
face are coming on the market. 

The firefighting techniques of today’s 
better-equipped fireman are changing, too. 
Some commanders are ‘‘replaying’* fires 
on film or videotape to study their own 
tactics or to teach fundamentals to re- 
cruits. Computers programmed to act out 
the kind of holocaust that rarely occurs 
enable officers to rehearse for earthquakes 
and other major disasters. 

For especially big fires, or a series of 
smaller fires concentrated in one neigh- 
borhood, Los Angeles and New York have 
created cadres of shock troops. In New 
York they are called “tactical control 
units,” and they are on duty in high- 
alarm neighborhoods only during peak 
hours: 3: 00 in the afternoon until 12: 30 
a.m., when more than half of all alarms 
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are received. In Los Angeles, where they 
are known as “task forces,” they are on 
call around the clock to help out when 
needed anywhere within a radius of sev- 
eral miles. 

Clever educational programs have en- 
abled a few enterprising fire departments 
to get effective public aid in firefighting 
and fire prevention. Ten years ago, Fresno, 
Calif., passed a Dangerous Buildings Or- 
dinance. a law that permits the fire marshal 
to close any building that is a fire hazard. 

He has the power to make all building 
owners comply with minimum standards 
at their own expense. Though repeatedly 
fought in court, the law has been gradu- 
ally enforced. 

Los Angeles has also seen to it that 
new structures have a certain amount of 
“built-in” fire protection. The fire depart- 
ment requires, for example, that one win- 
dow pane at each corner of each floor of 
a hermetically sealed high-rise building 
be openable or made of a special glass 
which crumbles to tiny granules when 
struck with a hammer or ax. This enables 
firemen to ventilate a floor promptly, for 
the granules cannot harm anyone when 
they shower down on the street. 

Several years ago Chief Edward A, Ham- 
ilton in Memphis assigned two officers full 
time to give a short but thorough course 
in firefighting and fire prevention to all 
who wanted to learn. The response has 
been enthusiastic from workers in all oc- 
cupations and institutions. Nurses and or- 
derlies in hospitals, employees from the 
waterfront, and plant engineers from fac- 
tories and refineries enroll in droves. Last 
year alone a total of 33,000 people learned 
what to do until the fire department ar- 
rives 

It is, of course, impossible to gauge how 
many disasters the Memphis program has 
averted. But its benefits have spread as- 
tonishingly far. In May 1970 an explosion 
and fire occurred in a new 26-story Hol- 
iday Inn in Acapulco. Mexico. All guests 
were evacuated calmly and safely by the 
staff, which had just a few months before 
taken Chief Hamilton's course at Holiday 
Inn training headquarters in Memphis. 

Engineering and science have contribut- 
ed a great deal to firefighting in the last 
few years, but everyone who has serious- 
ly studied the problems thinks a great 
deal more can yet be accomplished. Chief 
Witzeman of Scottsdale puts it this way: 
“Much of the technology we need today 
is right here waiting for us to adapt it to 
our needs — not just hardware, but psy- 
chology and modern management meth- 
ods as well. Let’s quit thinking of our- 
selves as professional heroes and start 
acting like heroic professionals,” * * * 

POPULAR MECHANICS 
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Scant-" Want fa»t action? Give ut 
FULL INFORMATION. Send $25.00 
Pea* and we will t h i p correct kit, 
bal. COD- Send full amount for 
prflpaid shipment. Wire, phone or 
write today. Details FREE 

HOOSIER MACHINE PRODUCTS CO. 

K. Itn IT., Pho«t 3 76.3441, MndJitnn, Omen 97*0) 
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Be Your Own Boss 

New Business Opportunity 

FILING SAWS 



Start a steady tv peat CASH tiusineu 
n your basement at garage. Earn 
to $6 an hour in your spare- 
tlffid Escelldtit profit* in tiW 
ghnr^nind bultfirSl! Auto- 
matic Foley Saw Flier. ca*y 
to Operate. hies Comblnr- 
tlon tnwi, hand, hand, 
and Circular saw*. No ex- 
perience needed. H. C. 
Delbert wrote ut: kR Slnce 
X (lot my Foley F itr* 5 
yein [ have aver- 

arted 4 t-g inwt each day 
llnra I st?rtpd, n 

r" livery saw you sharpen 

btlnfia you more cui* 
ttunttt- **& fen red a two -car garage 
and have all the work 1 can do/* 
write* Char tea H, Smith. 

FREE BOOK 

Sftows How to Start 

t ill led tH»kltt tells you how to start a aparetlcne bysintH 
\tn mcoS&LCly ; how to get uew bualo™, how to advertise. It U all 
coupon how; get "Money Matin* Fact*" and details ^ 

OD Kasy Payment PLOD. NO Sahara an will rail 




Send Coupon fo; ME BOOK Money Makin g fact! I 1 



FOLEY MANUFACTURING GO. 

1143-1 Foley Bldg. Minneapolis. Minn. 55418 

Send FREE BOOK — Money Making Facts''^ 
end Time Payment Plan* 

Name - 

Add rasa . _ 



*«*{F -. 
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ftrrs- 
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YOU’RE ON 4 CHANNELS NOW! 

f Continued front twog 135 J 

ent stereo amplifier or receiver. These 
are often called "slave" or "add-on" units. 
Your existing stereo system feeds the front 
pair of speakers, and the slave feeds the 
rear two. 

Still other cartridge players are self- 
contained units with four channels of am- 
plification built in. You need only four 
speakers to complete the system. Prices 
start out at less than $90 for cartridge 
decks and range up to about $400 for self- 
contained player's including speakers. If 
you already have a stereo amplifier, the 
add-on or slave-type player is a good 
choice. These go for about $150 to $300. 
Some self-contained models have inputs 
for other components, such as a phono- 
graph or tuner — a good point to check on 
if you re considering using a cartridge 
player as the nucleus of a larger hi-fi 
system. 

Another big trend is to add-on “con- 
verters." also known variously as "decod- 
ers," “synthesizers" and "quadraphonic 
processors." depending on which makers 
literature you read. These are basically 
two-channel amplifiers but with a lot of 
added fancy circuitry for creating special 
effects. Like two-channel cartridge play- 
ers, they are also designed for use with 
your existing stereo amplifier or receiver 
to provide the other two channels. Com- 
bined with vour existing system, they will 
play discrete four -channel sources, such 
as from a quadraphonic cartridge deck, or 
they will provide synthesized four- 
channel effects from so-called '‘matrixed” 
two- channel sources. 

In matrixing, currently being tried on 
records and FM radio broadcasts, four 
channels of information are piggybacked 
into two through an electronic mixing 
process for recording or broadcasting on 
conventional stereo channels. In playback, 
the two matrixed channels are "decoded" 
into the four original channels and these 
are fed to four separate speakers. 

Convertors and decoders can do other 
tricks, too. They can enhance the four- 
channel effect from either matrixed or 
conventional two-channel sources by al- 
tering speaker phasing and introducing a 
slight time delay between the front and 
rear speakers to simulate the rich, rever- 
berant quality of concert hall sound. 
Elaborate controls let you vary at will 
such factors as speaker balance, separa- 
tion, phase shift and reverb effect so you 
can tailor the sound to your own tastes 
and room acoustics. Prices for converters 
range from under $100 to over $300 de- 
pending on the complexity and flexibility 
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of their design. The more expensive 
models do more things. 

Converters probably offer the most fun 
if you like to play sound engineer and 
experiment at creating your own special 
effects. If you're starting from scratch, 
there are also self-contained four-channel 
amplifiers that offer many of the same 
sophisticated controls. These make sense 
if you don't already have a stereo ampli- 
fier or are thinking about buying a new 
one. Prices for four-channel amplifiers— 
not as high as you might imagine — start as 
low as $230 and go up to $600 for fancier 
models that also incorporate four-channel 
receivers. 

The accompanying photos show most of 
the four-channel equipment currently on 
the market, and the diagrams illustrate 
how the various systems fit in with your 
present hi-fi setup. However, space limi- 
tations prevent repeating here some of 
the more technical details discussed in the 
earlier article. For a complete picture of 
quadraphonic sound, see also 4-Channel 
Stereo — Here at Last! page 66, Aug. '71 
PAf. * * * 

EMISSION CONTROL SYSTEMS 

fConlinifed from p 141) 

valve is working freely. Apply some mani- 
fold heat control valve solvent to each end 
of the valve shaft, but be sure that the 
area is cold w'hen you do this. Work the 
valve back and forth a few times to dis- 
tribute the solvent 

A recent type of emission control sys- 
tem is the evaporative emission control. 
Its purpose is to reduce fuel vapor emis- 
sions that normally vent into the atmos- 
phere from the fuel tank and carburetor 
fuel bowl. One variety of this system, used 
by General Motors and Ford, has a car- 
bon canister with a filter that should be 
replaced every- 12 months or 12,000 miles, 
whichever comes first. 

A different variation used on Chrysler 
Corp. cars feeds fuel vapors through vent 
lines to the crankcase where they are 
drawn into the combustion chambers by 
the crankcase emission control system. 
This system requires no maintenance 
service. 

Effectiveness of emission control sys- 
tems. as well as top engine performance 
and power, depend upon exact tune-up. 
This means that idle speed ignition tim- 
ing and dwell must be adjusted to the 
right specifications. Since these adjust- 
ments are so critical, each manufacturer 
has now placed specifications on a clear- 
ly visible label in the engine compart- 
ment. * * * 
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STORING YOUR BOAT BATTERY 

(Continued from pace 121) 

cell is dead and the battery is finished. Get 
rid of it. 

Most good hydrometers have built-in 
thermometers that allow you to read 
temperatures directly. If not, take a 
separate reading with a thermometer and 
apply its results to your specific gravity 
reading. Add ,004 gravity points to the 
latter reading for each 10° of temperature 
above 80 Q F. that the electrolyte shows. 
Subtract .004 gravity points for each 10* 
of temperature below 80°. 

For example, if the specific gravity is 
1,250 and the acid temperature is 20 1=1 F., 
deduct ,024 gravity points, This gives a 
corrected reading of 1.226, 

Average the readings. The following ex- 
plains what the results mean; 



Avg, Specific Gravity 

1,260-1.280 
1.230- 1.250 
1 . 200 - 1.220 
1.170-1.190 
1,140-1.160 
1.110-1,130 



Meaning 

Fully charged 
75% charged 
50% charged 
25% charged 
Little useful capacity 
Discharged 



Since you want to keep the battery at 
full or close to full charge during the 
winter, you'll need a small trickle charger. 
Shop the automotive supply stores. You 
can buy a charger for as little as $6. Those 
that charge more than one battery at a 
time cost proportionately more. 

Although most trickle chargers put out 
only one ampere and have an automatic 
device that peaks down output when the 
battery reaches full charge, don’t take 
chances on having the battery over charge - 
Check specific gravity frequently while 
the battery is charging. It takes from 12 
to 24 hours for full charge to be reached, 
depending upon how low the battery is. 

If you are charging more than one 
battery at a time, make sure they aren’t 
touching. Batteries in contact during 
charging discharge, rather than charge. 

Warning: A mixture of hydrogen and 
oxygen is a result of battery charging. It 
takes but a spark to cause a violent ex- 
plosion that will spray “shrapnel” and 
acid for yards around. Obviously, don’t 
smoke or bring any flame near the battery. 

I've left one controversial point for last. 
Most instructions tell you not to leave 
a battery on. a concrete floor during 
storage. They claim the battery will self- 
discharge if you do. This is nonsense, and 
there’s no laboratory or any other proof 
to support it. If you don’t have enough 
shelf space, you can leave your battery on 
the garage (concrete) floor, * * * 
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GOVT. SURPLUS UN5 SAVE c 90% 



DUAL DRIVE GEAR MOTOR 

Heavy duty. Halid 5 HP @ 2# 

& 270 kPH under !uxJ. Turns 123 
KPS! 9 13 v,D.Cr Top thifl turns i 
biraJ gtiE ihifl Ssneed. .Shaft dla. 
Gear reduction 22 to ] r kevemhl?, 1H* I, x 3 ** dki L 
F.yr. for Wln^w, eap-frltm* or *mall elect, r#r nxrtfi ri. Wt. 

30 Lhx. fiiJVf Cost 1^80 ti, Like new $13,10 tfitk. S239I 





FLANGE MOUNTING CYLINDER 

ikvuhie wtirijr. Inlet A uuilet port a 1/4 * 
pi |W. Welded a 7 * flar-ire, With 

PWUPLitC holes, LxC. fur uw on hyd. 
pr?Si. liix Internally threaded rtrm liv- 
able selfrahiming wwivi-i ijcahng with 
*4* I.D. hole. Baird tar ] P r ?L1. 

Dort 3 I.D. StnJce S", Shaft dlfl, 
2*. Will divrlcp krutn. 7 Hms rofW, 
New snduKlnal mplwi. Lift SOU.BGh 
ShpK. wt, 34 ihs. 539-99 >Stk, tt24B2> 



HYDRAULIC PUMP A MOTOR 

Contains stdi datable by -pa 5 * valve. Hated, 
G 1,000 PSI rn 2*4 GFM> Inlet and 
urutlvl po-rLS, arc- a 4 * Alarrlard nipr. 
MUEur ft rated for 34 V-D-C- Weria 
ealretneLy well on 12 V.D.C. at re, lured 
l«d for car lifi* or uther hy- 
draulic ipphfjtinu. 13^ L h Hi* H 
A 4 # W. Tested prior In thic-inral. 
GOVT. COST $223- Shp*, WL 13 U» r 339,-9 5 I St* eLi735j 





NEW! BIG 1971 CATALOG 



Send 35c Tor with lftOO p *of bar- 

Kilni tn hydnulicA; efrelf iCdli nuU-ine, AUtvfrin- 
Tive k [etTi n. f Lr. 9Sj day j, r un rar.lee . tinier frv/m *j1. 
' LJ All priffl-a FOB Culver City. 30<^ dnwill few 
Om, C#h res. add Mies taa. Include Big. 

Satisfy inn ruilomen Cd-.dc 4111 c* i$ 4 $, 



AIRBORNE SALES CO. Dept. PMiim 

6501 S teller Dr P.0 Boi 2727, Culver City. Calif. 9023D 



ELECTRIC ARC WELDER $9.93! 



nationally Ad vEATisCp 
$18.95 VALUE [-NOW lj PRICE! 
WEeOS— k R AZ€ 5 - sa L D Efl 4 — 
CUTS— ALL METALS! PlUfiw ittO* 
ANY HO vy]t HNTket- HAKE— 
REPAIR 1041 itemK, for Cap — 
HOME — BUSINESS- Lifetime 
lURtmuT GUARANTEE 10 day 
enunry hark IHkl Of PYrtnd--. 
HEAVY DUTY D»ivn-No nptr 1 * ncm nee be 5 — F H I E WE L D f HG LESSONS! 
rcun flUl V AA tL n. O .i and pay |wm*j nan Pl.HTi 

vtnu UnLI ff>VU postage dr SO-OO plus A l -00 for 

[Lkkd ncl. .q CCRFLCTE READY TO USE— TnelUil* 1 ' RFC 

frU-tl. Untiling. Solder. Carbon ■UMarh’ 1 rods EL ECTftOiP LAM E ARC 
TORCH? OFFER LIMITED — Orrtrr TODAY! 

MIDWAY WILDER &ppt. EPM-II K***n+y, Nehr, **9+7 




IT’S YOUR MONEY... 



but shooters who wont and expect maximum 
performance from an AIR RIFLE will find the 

Great Xew IIEXJAMIX 

combines entirely new standards of ACCU- 
RACY AND SAFETY with SMASHING PEAK 
POWER AND RELIABILITY to make it the 
logical choice of those hankering for a BB or 
Pellet Gun you can trust. 

In designing I hi? beauty, «c chose to retain Benjamin’s 
durable, I mu* -tested action, univctsally praised by 
murkMifcn for its. functional excellence. It al m* 
hotlELh bronze barrels. machined brash 2 nd steel pans 
to enhance jdukHitfg meril; a real walnut siock- 
Un matched in dollar for dollar value, it’s the only 
pneumatic lhal features a thumb operated lop safely 
iof more efficient fire Control. A ramp-type front sight 

I and adjustable Hepped leaf rear sight improve target 
alignment. Couple these wiih clean lines. light weight, 
ad 

i 



adjustable power plus painstaking Benjamin work- 
manship and you can see why our exciting new 
Super Single Shot is a pi inker's dream come true. 
Second lo none in versatility. It’s safe. quid, odorless. 
Ideal for indoor, outdoor uses- 3 calibers. Reasonable 
priced Model 340 Cat. BB— Model 342 Cal. 22 Pet- 
Icl- — Model 347 Cal. 177 Pel let. At Benjamin dealers. 
Uh Benjamin HC PcLkts — Sized and Lubricalcd 
[ for greafer actwracy, 1 77 & 22 r Ijfl or ItM>/ cam 

BENJAMIN AIR RIFLE COMPANY J J .] J J W FJffl 
1 996 brill It. SI tons. Hi HIM 9 1 Ml I MW: I 



V O u Can DEPEND 4 >n BENJAMIN 
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Print For Profit 

Cirdj r ^Uti«Hrf r Envelope. AdTfrtkfini, 
i.irkt'b, ihh^iHfrmrnti, Q.S.L. card*, 
pfrrtinir, ijrmpithy, prayer card*. U.g3 tic. 
6 v« 3 Hrefite, Pays fwHwlf kft » abort timt 

Own m Printing Burning** 

Wf supply 4-isrythinff dirort from f*rtd^ 
rmly fcj^ily fallaw^l rulrii. Abiorai^d print' 
injf Kkr rits? n,vi he . Hitf ham? »bop Add 
Co Income. Send for raCAlogu?. KILlfY 
PREUtS NterM**, Conn pfIH 



MAIL THIS COUPON TOD A V ! 

KELSEY PRESSES, DEPT. 71 AE, MorMtu, C**in. QUH 

1 rrtrlH? & bsjr t*t*knr and umpM. 



N*mc_ 



AddrrSS. 

City 



jStEl* _ 



£ip_ 




PAYS BIG I SEND FOR BIG FREE CATALOG NOW I 1 

Grudditri rrtmt mafcsTlif t obtf Hit ifcH FieoffieS Opera w your I BOO K 
*im t»tdtln«ift ttrichlv, lien, Worn en_i.lt vrs.lnrr easily j J£ m * r 
0<ur. A « Mvm S iIh, A ppnifinp, Luns, UortRXRn.1 relat- f UniJJ 
od *ubj«rt*. STUDY AT HOME nr in 4 t|tmw i m r . imp f l 

dtl PF o i p lom* Awm rd*d . Writ* TAdOy far FREE B*a h J 
A<vp-rd'tnA Mrmkr KaLmbaJ Horn* Slndf Council, lint. U . ■ Ip. I. Aj l - r . 

WEAVER SCHOOL OF REAL ESTATE 
3521-f> Broadway Kansas City, Mo. 64111 




INVENTIONS — NEW PRODUCTS — IDEAS 
DEVELOPED & PREPARED 

For r_om nrurrrtoi Appeal a ^ J * i 

D E SI G H — M ARK E Tl HC — PATENT RE SEARCH— DRAW I NfiS 

h | n tf f no f Hltcd £»(#* Fait** omt* fGrmtr Patent Lxamknet 
t'nilfd StnEri f>rpl. of Xmiy former f-'ai-tnt Adt-if#r 
Mrmbtr: Umttd $tit»> Council |nt p 1 Clumber CtfllffllK* 
5*#G Wt I>f rtdV Of fleiiablt SOTirr Eo 

INVENTORS— MANUFACTURERS— ATTORNEYS 
FREE CONSULTATION 

THE RAYMONDLEEORG ANIZATtON 

230-Z Port! An.. Nsw York 1001? 1212-MU 4-85001 



! SEND FREE 



hH JWf VTJa\ fiKOM.'' fenK i 
PRODUCT MAMKETt&G- tiMOCtiU H*' 



Name 

Atfdrm- 
city 



-Slate- 



-Zip_ 



CARING FOR YOUR CHAIN SAW 

f Conf irm e d from gage 178} 

cooling fins are free of sawdust accumula- 
tion. Check the entire saw and tighten any 
loose nuts and bolts. Remove bar and 
chain and place the chain in oil over- 
night. Finally, clean out the oil-discharge 
hole in the drive case and check the car- 
buretor for cleanliness. 

Long-term storage. Although the chain 
saw is a tool you will (more likely than 
not) use the year round, there may be 
times when it will be stored for an ex- 
tended period of time. Keep these points 
in mind: 

• Co through the daily routine as men- 
tioned above (clean, lubricate and the 
like). 

• Run the engine with the choke pulled 
out until it stops. Then, turn switch to off 
position and, with trigger unlatched, crank 
the piston to top dead center (the point 
where compression is felt during crank- 
ing). 

• Store your saw in a dry, well- venti- 
lated place and coat the bar with oil and 
wrap to prevent rust, 

• When the saw is removed from storage, 
always refill the tank with a fresh fuel 
mixture. 

When asked what makes most chain 
saws go “bad," S tret tons answer, not sur- 
prisingly, was “just plain carelessness. 
They get dropped, or are used to cut 
through almost anything, such as mud, 
nails, stone and brick.” 

Tips and accessories 

Though not a part of actual mainte- 
nance the tips and accessories shown on 
page ITS are things you’ll want to know 
about. At the top of the page are the ex- 
tras; some of them come with the saw and 
some are optional extras. If you are buy- 
ing a saw, their low cost makes them 
worth owning. 

The safety tins shown at the bottom of 
page 178 are basic for the experienced 
chain- saw operator. They should become 
work habits right from the start for the 
first-time user. 

Finally, the new Clip-n-Trim attach- 
ment, shown in center -left photo on page 
176, is an item that the author came 
across while researching th<s article. Its 
usefulness made it a must for inclusion, 
Granberg Industries, 201 Nevin Ave., 
Richmond, Calif., makes several models to 
fit most chain saws. Write the company to 
find if it has a model that will fit your 
saw, what it will cost and where you can 
buy one. Make certain that you lis* the 
make and model number of your chain 
saw. * * ★ 
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POPULAR MECHANICS 




WHITE S ELECTRONICS INC. 




TOE 

WORLDS LARGEST 
LINE OF MINERAL 
& METAL DETECTORS 



PRICES START AT 69 50 AND UP 



Goldmaster 66 TR 

S269.50 




10fl Mil UiDdtmKiMrIF ig 
WH ITE S ELECTRONIC^ 

■v * HI q* tULfltl -■ 111 El P- 34 D SWEll l 9 V[ 



THERE ARE NO FINER AT ANY PRICE. . * 




TERRIFIC “BUY” IN 75 POWER 
TELESCOPE— *4** -=25 pp*** lw 

yhrifenflM t-FUgc* MfK* ? 5 * f» 
fitrji lo^E 1 CrfU> 

tv^r-g pcggl«. 

fMOn. He. 7 !i lime* Closer 






(orlhtfiitfW. 

NOT A KH— PTjffyto 

uie. 4 j TaufKf r ptHisified ie? ses; 

5wi«>v IwiUltKyfld, 3 Itel long, 

ckraesTo J loot (tetetiMferuH. Money 

tmrk pv j ■ ■% (Vri*-* 

Cf itniflftCfl,.DEP NPH53. 331 ChnrchSL, HarEfgrd, CQnn.QSlG] 




BLAST CARBON 

from every engine with 

Fuel Mix Tune-Up Concentrate 
New! from GUMOUT 



$12.95 BLACK DIAL TELEPHONES 

Complete add S 2.00 for color 

Factory rebuilt Western Electric in white, 
beige, ivory, pink, green or blue. If 4 
prong plug is required Add S 2 .Q 0 . Fully 
guaranteed. 

Designs may vary. 

Wiite fur /rge Her. .til lAfpmejin FOB 

SURPLUS SAV1NC CENTER 

MPT. PM-T 1 , W 4 VMIDT. PENN A 1147 ? 




PI IMP CRAINS pools, cellars, laundry tubs 

rumr mmnz _ circulates - sprays 



Heavy duty ball beafmg pump. Air metal „ rust- 
proof Type X9. stainless shaft. Use V* HP or 
larger. 1 HP 1.200 GPH w high or S.CkKi 
GPH ?5 well- hJZQQ GPH max. IW' ini 
1" out. Belt or direct drive. $13.95 
' Type P won’t rust or dag. Bronie beam- 
ing. To 2,100 GPH. 1" ini 4«" Out- $9-95 
p'pejeash with order. Meoey back Guarantee. 

LABAWCO, Box 40. Belle Mead, N, J, 08502 




HOW TO GET RICH 

Secret Mail Order business bring* cosh by moil. Pyra- 
mid profit*, No investment. Start of home in spore 
time. Write for full detail* ond Free Book. 

MAIL ORDER ASSOCIATES, INC, 

Dept. 107 r Montvale, New Jersey 07645 



OPERATE THREE PHASE MOTORS 



FROM SINGLE PHASE LINES 



ONLY 

52995 



The RELIANCE THREE PHASER allows 
> + ou to operate three phase motors, 1 * thru 
7*s horsepower from 230 volt single phase 
power sources. Rugged — heavy duly — pat- 
ented unit built to give many years of satisfactory 
service. Thousands of satisfied users. Free litera- 
ture on request- 

RELIANCE ELEC. MFC. C0.» IHC. N«w Albany, Miss. 38652 
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BEST LOW COST fig WELDER 

MONEY CAN BUY *18.95 — 



ID OAY MONEY BACK TRIAL— LIFETIME GUARANTEE 




READY TO USE 
NO MORE TO GUY 

Gf t wilder Mi ruggtd 
metal cabintl. heavy 
duty cables and ground 

damp, lull lace htimti 
adjustable torch md 
rod holder simplified 
welding rtisngal and 

FREE JBT 

JnsEmt tu welding 
«kb. brajmjj rods. 14* 
carbons, solder & ii u , 



Weld, hroie. solder, cvl olrnoit anything of metal including 
olkfninum. Use regular V|” fodi, Vi" carbons. Operate* on 
ordinary Horn* 1 SOV outlet, 36 A fuse. Make ar repair can, 
bMlv IflyL furntlur*, bicy<lei r farm and garden equipment. 
Adjutlible carbon arc larch la ea*i!y regulate heat up to 
11 r 000* for lighl or heavier welding without changing heoM 
or cable* HUNDREDS OF THOUSANDS SOLD IN 30 YEARS. 
PROOF YOU CAN'T BUY A BETTER WILDER FOR LESS. 
LIFETIME GUARANTEE. If ever inoperative, return prepaid* 
we will repair and re*h»p without charge. FREE TRIAL. IF 
not completely satisfied, return in TO day* and w* will 
refund pure hate price SEND ONLY $2.00, pOy $16.95 plus 
C.O.D. and delivery charge* or tend 118.95 for prepaid 
shipment in Cantinenlol U S.A. III. rt*. add 5% sale* tan. 
FOUR WA¥ WELDER CO . U10 Trtfer*? St . Depl FMItlXhicin, HI. mil 




CONVERT 

to a 

SNOW- 

or All-Terrain 



Bike'S 



complete 

UNIT AND SKI 

* Convert your Trail Bike (90cc and oyer* to a 

snow machine. 

* Design your own Dune-Buggy or Snow Mobile 
e Ski &. Front strut furnished with each track 

* l A* t Rubber bell track 16foH4£” with steel cleats 

* Shipping weight 145 lb^ B 

* Send $25 deposit and balance C.O.O. 

* Specification drawings available S 3 . OQ 




NEPELO, ine. GARFIELD. WA. 19130 



■ u.5. Dept, oi Labor reports 1 'openings 

■ for 26.000 Surveyor* m nest 10 year*." 

■ Send for FREE "SURVEYING CAREER 
J KIT." APPROVED FOR VETERANS 

t Name 



Address 



■c*f — 

I NO* W AMERICAN SCH001 OF SURVET1NE A MAPPING 

^4500 Campus Us.. Dept 14I7B, University P1i«, Newpgrt Sucli, 
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■H-+ 

1 nr holes (-4 -r* 

* -a,; ^ 

I t I L 



PEACE 

SWITCH 

POSTER 
SWITCH 



3/16" 



1/4“ THICK 
HARDBOARD 

SCREW HOLES. 

v V 

SWITCH-PANEL 

TEMPLATE 



ON 
SWITCH 



BEVELED 

EDGES 



* 6" PLY- 
DISC 



3/4 is 2x5" 



EARTH 



LB" TEMPERED 

— ™ GLUED T 

TO PLYWOOD DISC 

PATTERN FOR TIMING DISC 



SCREW 

HOLE 



SAW GUIDE 
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FOR A FREE, FULL-SIZE PATTERN of the liming 
disc and switch template {shown above), send o self- 
addressed envelope to Home and Shop Dept., Popular 
Mechanic*, 224 West 57th St., New York, NY. 10019 

WISH THE WORLD PEACE 

^Continued jrt>m page I55J 

the back of the poster. Try to keep the 
glue off the poster lettering. The important 
thing when positioning the poster is to see 
that its lettering is directly over the cut- 
out lettering in the plywood. The tissue 
pattern you made earlier should guarantee 
this when the edges of the poster are even 
with the edges of the plywood at the top. 
You’ll find a slight stretching of the poster 
when it’s wet with glue, but don’t worry 
about minor wrinkles; when the glue 
dries, the paper will smooth out perfectly. 
The plywood panel is held in the rabbeted 
edges with flat head screws. 

A total of nine cleat- type porcelain 
sockets (35 cents each) are required, six 
being mounted in the bottom of the light 
box with screws. AH sockets are wired in 
parallel, following the wiring diagram 
(page 155). 

While a lathe simplifies making the disc 
for the control timer, it is possible to jig- 
saw or bandsaw' separate rings from 
V«-in, hardboard and glue them to the 
disc. If you have a lathe, the l s-in. hard- 
board is glued to a plywood disc and the 
(Please lam lo page 210) 

FIVE CONCENTRIC RINGS ore turned In hardboard 
(lap photo) glued to face of faceplate-mounted disc 

PIVOTED WOOD BLOCK (center photo) is used to 
guide the saw when cutting the notches in the rings 

ONLY TIP OF SAW (left) is used to cut through 
each hardboard ring la avoid cutting adjocenl rings 
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The bargain hunter 
F m 



I'm iiiiptM + Pffii* 

Uui 

fa* J 



The UBGR>T Suppler of R.V Parte & Aimsonffi 
in ihe C KITED STATES has just rebused tht 
WT2 edati«v of their Catalog With o^r 450 
pant** fisiiiwr UDOOfa of items for C*mr*rs, 
Trailers. Motoc IIqttw* A CortVersiciis. 

This Catalog 1 :■.-. a muel for the RV owner* 
Send 4E-50 to rarer Shipping A Handtinrr chary ei 
and you will receiw 1 Gift O rlLfkute W th 
with ywiT Catiklst Onfc* TODAY V 

FREUSON TRAILER SUPPLY 

HI ii J^.HarW RM Ana. rahfrtOfch 32703 

DEPT PU 




Papular Meehan 
ics ss id in July, 
1969 rp, 166): 

“Handiest Tool 
You Can Have 
in Your Shop" 

It tinti j i H grintfa, 
pdIIMih, 'ihiwp- 
enj. ItM portable. 
Take iE or? the j a h F 
Hie with try 1 ; fc 
he motor. HI n del. 
*65. factory dl- 
r«l lenial. 



a ui|- 
Sand 



$ 24-95 



it t* 

motor 



ARCO MFG. CO. 

P.t t. B ax BL7, Grand forks. N. Oat. &B10I 



SAVE MONEY- 
TUNE YOUR-OWN-PIANO KIT 

mjinu.nL. FlA.SO 



^rM t-yoLirwelf 

S I Xi A ItTS a IU1 i IPftI I ! y 



InMurfeA flrMt-roui 

TUNING A_Nf> AI.Ij _ „ 

1 on I a I i n l; CitttiEpr-il L*ck "fiirti n ll Huldl- 

mur, Sli-c-E TuniTiu Pork, F<t£f Tt-rnjii'rtk- 
reu-riE S-ti-i-p . rubber mutt*. F*tH-|r 

Tocil HC-'jJ I . all ill haHriixiim* rH^v. Mo<ok 
^Eltiic worth fll J J.S*G, tl rH i-Hrafc iind TuilijH; 
Kit for bint t 1 1 li m. St h#iwtljn«. 

NASHUA HOUSE, 

■»k esiP. Ha.hu.. N.M. 01060 




Build This All 
Wooden Clock 

Compete plans 
for the most 
talked about 
s ho w-p ieco in 
town. This clock 
is 1004fc wood, all 
wiirkinu parts 
fully visible. No 
special tool* requited- Separate 
hour, minute & second hand, 
weight driven, keeps perfect time. 
May he mounted in. large grandfa- 
ther case or displayed on pedestal. 
The simplest, yet most unique item 
for the woodwork hobbyist ar eloek 
enthusiast- Phans only, $4. TL D. 
Thomas, H]2 Druracliffe Rd., Win- 
Etcm-SaLem* N.C^ £710,3, 




TOOL POWER Tit 
110 VOLTS DjC. 

3,000 watt* o-no aull^ 
frum ymiT rar'S lllwnitlor, 
Opl-r£T*k Heavy duty dvfcJifi. 

’t. ftiwn, and tilTtite. batl^y 

^Hr^ncJinp. Artwttdfcj'iSE. FW^s, 
p»l«nt PandinB^iOl DlrtlWEu A,C- mutuTK nn 
ntfiijtfer aittra and ate 
littloruTf, tnsLflllH III IO 
mmute*, GLkBk-flnterd S yp-r.rB. 

Pton-lpLiid. Dt:i Lt-rm Jd1p« aviiiLal-lt. 

™ A-C, Generators 

60 Cyelos, 110 Volts. 

Fan tall drU'tfn. ftuihn 
powfr Luti Is, T- V . ■ k, 
rffrlH^nUirR. rkdiOE, 

A.C. motor* 11 

TancLDt openiE p-i r 
<lit Lcmcrst. i . TviMt- w - n 
*00.00 ]jHjs Sfp.OO 
p unl j K L- . 3 . OQi I - wait 

iiio.no ptits iso. in k 
pOUlAi!?. P. 0 ■ Ban 
7QE6. 2X2 I Mtyl St- 

VIRDEK PERMA SILT CO, 

PM Amarillo, Texas 79109 




FINE & BURGLAR ALARMS 

1972 Handbook & Catalog 

Save 

Hundreds 
of 

Dollars 

S l mfu»k<kn.iii «ijis I pinmt 

fL-mii ii.iiuu-- nijT nurprturo-VN. lint readily- 
nvill»t>lit from l^. L iil huu rei'S. \ew a Kx- 

]'JLN r fckt:iJ 1 1:> tJiu luiJk- I^M.ir i iJl-'I ■>■!•■ I i-rl ru-ciic 
dMiltrn;. plirtTOnlc' mTim- 

■tti^r nin.ln.tLs. ;l MEW FlAPIG At Tt '■ 

ATKU KTST™ in*t 1 n P.1 * LI It in i™ (hart 
J hUUt-H. Ali^b iFVi'ludfS. (M.-J Is, 

cwitTTi] ijitrif h. win." iiml hat’diwarr. RaVt 
up in 7 S <v> . Thia tviiniltknnk ix 34. rnu>i for 
t-ytry Huim-uwEi^j^ am cl Hija tTw^pmim. jhkKt 
*1, rash . din k Of .-.1,0. sL i cfnrKh>U WJUli 
fti rit i>rdrr. 

ALARM COMPONENT DISTRIBUTORS 

31 Nfw Haven Avt. , ben P . 'fl . 

Wilffrrd. CcMiri. pfi &n 




Now! 

Clean Oil 
Forever 




Patent Me. SSFISDf 

XI AV hkjLtti tierlurnidijCt* Splh^On diL elcuii'r 
Kifkjj?, nSHb CCTKt »r ^AiifLnf mrj(ni <n|l. 
Sprrr buy anCklJicr Dil EilLer ajiiiii.. u j u L r 
ill Bilk new-*! all apain. ln>UHL n fi\ v tnfcn- 
uteKj t'hADKr tSf rlflTHIIC eMPf 1(*>U 
mkh>B. fr. i -L [kr- os t rle-an | tKJ t .-■ iif thi- rt:ni-. 
Kri'ps ynui- oik acid fi^-. iii4*v.irui‘UM« 
acrbstutT lilum3num Alloy nXiJ* Oil 13* 
r h j ;|1", E’ 1 1 any i-njrine - 1 > i r. nut ti I- 

tet. Aduple 16 (W nth^e*. PO*« 

nnt atti-ei ikew car WTiriftiniy. Gu-hnAHler'd 
H y«Hr^— lasth a HfftifW- Send 
postpaid, Ate make -iPd tic iaUK 

fOr 

E. FL HIER & CO, 

F -0. Ioa 1217. FM. HA-riPU Dur ney p 
Calif, a 02131 

*t»id*nti Add 5* s Sale 6 f . a. 



SAVE' BUILD your own 
POWER TOOLS 



urer* 

METAL PARTS KITS AT 
FACTORY DISCOUNT PRICES 

• 10' tn. TILT/ARSOR SAW 

• 6-in, BEIT SANDER 

• SPINDLE SHAPER 

• 1 S-i n . BANDSAW * 13-in. BANDSAW 

* COMB. DRILL PRESS- LATHE 




SAVE 


FURS !■ 


100 


$50 


FULL-SIZE 


1 EACH 


n MURE 


FirmtNi 


1 Siivetlhlt 




MH. WIZARDS SCIENCE SECRETS 
Book of science experiments. Excit- 
ing fun and safe. Price $4.95. Send 
to: POPULAR MECHANICS, Dept. 

FA11 224 W. 57 St., New York, N Y. 
10019. 



Burpee Seeds 

and 

Everything 

for the 

_ Garden 

f 64-page Seed & T D C C 
Nursery Catalog I KEE 

Send for Your Free Copy TODAY. 

Vt. ATLEE BURPEE CO.. 3612 Burpn 
Mi. . Pa. 1 9 132 * CliiUi, Iwt K 13?* Shrar^di.CiT. KSH 




Kits from $17.99 to H7-«9 
As featured in Popular Sci- 
eftte and Workbench Magarines. Built and 
sold lor 25 years, thousands in use. Sand 
$1 ,00 for Plans or 25e for Catalog! 
OllUOM MFD- CO. 

Depl. PMT-1 1 Sr. CherlH, Mo. 63301 
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GRANDFATHER 
CLOCKS 
SAVE 50% 
BUILD YOUR OWN 
GRANDFATHER AND 
GRANDMOTHER 
WEIGHT DRIVEN CLOCKS 

■ Highest «u.«lity Imports 

^«vcih«nts irum GermlbV 

■ Tubular or Rid CJi lines 

* Miming Menu Dials 

* Pre-cut Semi -Assembled 
Kandcnfled Case Kits 
(Nu p&wer tioK rfaairjd) 

* Dials, DarnRictcrtr 
Hygrum^ters, TpntjMilr* 
and Case Plans, 

All mcveniEntt and dials 
in stoElkj 

.Vmrf fair nwtplftV 

rtrfoZ bp 

H. DeCOVNlCK t SON, 
P-0, Box 60, Dept- Mill 
Alamo, Calif. 94607 
E$T, 1947 



Do you know what 
you are best fitted 
for? Can you inter- 
pret your moods — 
knoiv the mental 
influences — be- 
hind your whims 
and fancies? Let 
the Rosicrucians 
show you how to 
discover and mas- 
ter your fate. 

95? ROSICRUCIANS 

(AMGFtC) 

San Jose, California 95114, tj_S,A. 

I SEND THIS COUPON — — - 1 

I Scribe A.X.O, 

. I The ROSICRUCIANS (AMOUCj 
j San Jose, California 95114. U .S A 

Please sc net me. withfoul dhliy^lmn . the I 
frw bowk. ' 'THE M ASTER Y OF LI FE , 



1 ^airw_ 

1 
I 



Address. 



City, 



( Still* 

i- 



_Zip, 




1/8“ TEMPERED 
HARDBOARD 



SWITCH 

PANEL 



MOTOR 

LOCATION 



REFRIG- 

ERATOR 

DOOR 

SWITCH 



1-RPM 

MOTOR 



SWITCH HOLES 



1 4'TEMPERED 

hardboard 



3/4" PLYWOOD 



1/4 x 3-1/4 x 4-5/16' 



SIDE-VIEW SECTION 



FRONT VIEW 



HOTCM FOR I/& * 1 1 1 '16 * $ 3/fl” 




TIMER IS PROTECTED from snow and rain by remov- 
able cover which it at lathed to shelf with screws 



THESE THREE VIEWS of the timing control moke it 
eOiiy to understand how it's made and how it works. 
Notice the metal brace that provides extra rigidity 



WISH THE WORLD PEACE 

rCcmfintied from page 208 ) 

five grooves are turned on a faceplate. 
Whichever method is used, you T ll need a 
full-size pattern for laying out the spaced 
lands in each of the five concentric rings 
(see page 208 ). 

Accurate location of the lands on the 
face of the disc is important to assure 
the necessary split-second timing of the 
lights. This is done with the aid of a wood 
block which is pivoted to the center of the 
disc with a screw. To locate and cut the 
lands of each ring exactly as the pattern 
shows, you align the block at the points 
indicated, hold it with a C-clamp and 
carefully saw through just the hardboard. 
Use a fine-tooth saw blade and hold it 
against the wood block. Saw with just the 
tip of the saw and cut as much as you can 
without sawing into the adjacent ring. 
Repeat the procedure around the disc and 
then carefully chisel out the unwanted 
sections of each ring. Finally, bevel each 
(Please (urn to page_212j 
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R AZOSHARP 

u.s. Ho, i,fl<rt k ii&s 

.25 




PRECISION TOOL 
HANDLE FOR 
INJECTOR RAZOR BLADES 



IDEAL POCKET KN I F E — EXCELLENT 

OFFICE AND HOUSEHOLD UTILITY 
TOOL— Only holder )N ii*b almdarrl Injefltir 
lyX>% razor blate*- Only toMer alln^Lnji fur 
varying blade lenmh Hpnarr Only holder ftl- 
I awing blade to bt minplBUly jhtathvtl and 
proiwted. Only ratitt blade holdrf ro five 
iir*ntaion Tool re*l 

ALWAYS RAZOR SHARP Wlien bladfc 
dltlLi — skip ilk pew hladfc. Kf-uja injeclur ijspe 
razor Made*- SHAVE and SAVE. IncxfHHislvv 
injci'lar kyye FiLLur blades itwaya itlllBlfl. 
Tij erpaie new iTiam edge rsi'erie blade *i t 
el Ip dull edjsf- Elt-elleni far cutifcng rlwLcbfh, 
cardboard, E r I mra S tiji. Ideal for upenidB 
* ftt.tr ear tons. Uoie*. I 'as earring, whit- 
tling. sharpenJbK. eraiing. ctr. Shspfl triad* 
to gtiLt use znip edjEB. Jtrlnd or break With 
pliers. Nothing Eo break or wear out. 

RAIOSMARP h Drpl. HA 

421 Stwkhftlff 8t> + BUytt.. N.Y. 1 1237 




JEEP and Gov't. Surplus Buying 
iManunl (Jwpa Pictured) 75 t Sur- 
plus Bargain Catalogue 5 QC Both 

for St. Surplus Jeeps > Dspl. PA, 
Box 7 B 9 . York, Panna. 17405 



A 4 X A 



VTOTE1 r 




WATER ■ 


■ B 0 w T9 DRILL TO J 1 


WATER 


OWN Win H MIL 1 ' 


WATER 


S 1 «0 Op-pa 


WATER 


si r it ( iei k « m 




t w* i M k I 1 1 i 


Ideeprock CO. 1 


l° PEL 


IK A , A L A. 360 O 1 J 



HOW TO MAKE 
MONEY WRITING 
Short Paragraphs 

bid tvdim Atudy. I tflt you whit to Writ!, 
wh #r* janti how td ne-Ll, and supply (let of 
feOLE-OFS buyin* from bFglimrrft. Many xm^tl 
check a Add up to span? ilin* incama. Write 
to hII. rifchi iwiy, Snid nurnc fgf rret facta, 
HENSON BARRETT Dept. 27-i 




«21« rtf. Clark St. 



HI, 



NEW MINI-DRILL SET 

Cordless -Electric 

With Z drill bit*. 

1 untftfr i 
Tdute-r i 1 < 1 *- , 

burrmr. 71 /** 

LON& 




ONLY 

4,?5 

prepaid 
3(Jt iKtra 



Ttfcf* z ‘"C 

Bails. (Hot ( nck> 
Oft EAT GIFT FOR 
CRAFTSMAN OB HaBSYIST 

JAY MARTIN, INC. o™t. n 
3418 Murrell Ave., Pfiila., Pa. 18TU 







& laJCHQ-TJKIE 

Tune 
Your Own 
Bike, Boat, 
Snowmobile, 
Power 
Mower ! 



$ 15.95 

for nir«l 

6rderi#dd Sbt 
trail $c 
£ hnPidl p*. 
Cft-iiL. arEMTL arid 
b r +5*\*'‘ las 



MICRO-TIME Saveft Money and Time 
Provides Mieroroelof Accuracy. Tune! All 
2 and 4 Cycle Engines 

No compbcaEed calculations *r expen- 
sive gauges. MICRO-TIME inserts Into 
the spark plug hole and positions the 
cylinder at The precise, specified I oca- 
lion Irom top dead center. Aiiacti the 
c pnlinu ily light and get I he poi n ts . S imple , 
iast r accurate Everything you need to do 
a complete, professional timing mne-up- 
yourself at a bad ion of the yearly cost, 
Keeps your engine operating al peak per- 
formance MICRO -time can be used by 
anyone. Simple slef^by-ttep instructional 
Rugged, precision construction. Eds alt 
10, 12, 14 and 18 mm. spark plug holes, 
Gatislaction guaranteed. 

Send for free literature. Dept PM-L 1 , 



Innovative Systems 

451 Inverness Or., Pasadena, Cal it 91103 



PORTABLE STEAM CLEANER 

STEAM 




IN 60 SECONDS 

Clpm- tntpnta-,, Ufflr i 
sm*H * ALf F|lti«rw * Liwn 
IMowrn • Trucks 4- Trac 
t&rj- ■ Caro ly r- caul's ■ Ktfh' 
n-rlt 



r no ug h I* tfrt job 

s In G-rl thtf r*' F 
Freight cok- 






B 1 W baltlr 

AuNi I jiry pump n-redrd on 
wil*r ptniiijf i bn low SO 
lb*. or pn wtlt tyittmi — 
I73-SO (ixtra. 

Self cleaning coils— uses liquid c lean- 
in e compounds— soap by-pass for clear 
water rinsing— stainless steel firebox 
for long life — 3 year guarantee on colls 
and firebox— propane fired— weighs 
only 120 lbs. 

WED DO MANUFACTURING, INC. 

Dept M-2, BOX D. 

Jackson, Wyoming 83001 



OLD-FASH IONED 
ROLL-TOP DESK 

FULL- SIZE PROFESSIONAL PLANS 

At last! PUns lor 
»ulh«rt|ic flail Top 
Desk. £m la use. 

Double Pedestal „ 

D-sk. 3 D- x S 2 P I Xf* 
high. -3M1 Rcll Top 
UUMI jdds Ml' to Uei. 

BdHi tingle and 
double curve end 
panels on d«wmji. 

EACH plan 15 at UQ r* 

Ipr both, tfnifed fcfl 
ClSJi ppd. SA?lS- 
FACTION GUARANTEED 1 
FREE WITH ORDER— CaUfoE of U2 ruM-iilf 
plans, Earty Amtr , Mtdit. Spanish. Mettern, English 
urrilufE. CATALOG ONLY Htf com. 




FURNtTLtRE DESIGNS Dept. P-tll 

1421> Sherman— Evanston, IliinDis 60201 



Thousands of 
exciting tool 
values! 




Stll/O rfiRANO NAMfJ TOOL CATALOG 

Tnaui-^ihilM at Exciting TO'Ol Valuti! 4tinlt| P 
miJifrA FjpUs, 4k i i , Thar. Wrfi.. Di^ilan. Wiki 
MdlHw. premel. Sptyfly ipr*^rs, piuma. 
Hunt. Krnnrdy. CMnntJlock H Parlffr : Ci&H. 



H«ckwrN, MHidS, Ytif-Bnp, ^f«cent. RidQid. 
PdiiiiY C^ntpA. Um mill F^rrciOTFL Jind many otniT 
N*tmn*Hy Adv^listd bri.hdi of Tool* 4 Sup- 




vHniil i-'fluugh ta i.i pi there" 

Fre,,. rT T 

— co mplttt 



pne* Wr mir CflkM to Coait U □ ftri 
el> Bwjt. Srnd SOt our tug Hfi pjflf 
tpl^lnq today, (ilvo Htrtfwar^ C& . FM-l l, 
107 WxJnUE |L. Phi I adr I o Fi i a. Pa. 10104- 

acKin#SPtim* 

ENOS WOOD SPLITTING DRUDGERY 

New low cost COMPACT MODEL . . . for 
1 farmers, camps, cottagers. 10 ton 
ram, 2 cycles per min. r splits 
logs 25 " x 18 ^ Carried in 
car trunk, placed up- 
9 -ox right or hung for star* 

witti «doh^ ^ For details write: 

PlQUA tNEiNlERlNe. INC.. D«pl. P. B*i BBS Piquo 0. 4S35G 



YOU CAM Bt 

TALLER.' 

if you could grow 2-6 I 
, inches taller in on& month 
would you spend 25C to 

discov^f how? 
i Fantastic, new break- 
Ithrough method of in* 
[creasing height quickly, 
Isalely and naturally. No 
l exhausting exercise, ap- 
lpiiance^, drugs or cle- 
Ivators. PLUS, results guar- 
(anteed- A?r mailed Prool 

[25c only. 

HEIGHT INCREASE BUREAU: | 

D*Ut 15 S 11 
P.O. Bon 14ti, 

Bram pton.Ont. Cana da I 



[BE TALLER! 

1 l ** Mt 
| mug 
| tut 
llfl 



Girls eo tor tall Men. 
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Woodworkers 



BIG NEW CATALOG 

Now helps you 
Build . . . Restore 
Refinish 

anything of wood 

88 PICTURE-PACKED 

GIANT PAGES 

LET Constantines picture-packed 
CJtJlof-MjniijI help build new 
furniture — ref restart beat up 
cabinets, chests, tables, chain, etc. 

$*e everything you need for easier, 
belter ttoodwtsikirvg, AH materials plus 
plans, instructions, 60 glamorous 
moods in full color. Fabvtous glut that 
needs no c Lamps, Period and modem 







furniture hardware, cme. Imp parts' 

Colonial clock hits. Upholstery. Etc! 

Mosl needed products not in stores or 
by mail else where. Unsurpassed values! 
fit Ifll? Send 50t for big new 
Catalag-Minuir Going [Tastf 

CONSTANTINE 

2051 CHtch4it,r Ra. e ar,, rt.y 104.1 



2.000 



CRAFTSMAN PRODUCE 
mu d 3 . — Ven«f3 — Inlifi 
heweit Werkfhop Ttoii 
Wood Finishes.— 

Carving weeds 1 Patterns 
Cane itils^Urrtp Farts 
Htrd tofi«d Wardwif? 



"101 



MTH 
CATALOG 
PROJECT IDEAS' 



3 



Enclosed 5Q£ for vast illustrated Catalog 








BUILD THE CLOCK 
YOU'VE ALWAYS WANTEO 




Select from 26 clock 
case patterns. 100 
movements, dials, 
hard-to-get hard- 
wood moldings, fine 
brass hardware, ba 
rometer fit-ups and 
music box movements. Easy-to- 
assemble wood kits are avail- 
able too. 

Send 25c for 06 page catalog, 

CRAFT PRODUCTS 

Dept, r 

Elmhurst, IJI. 60126 




| GET YOUR SUBSCRIPTION TO THE 

| MECHANICAL DIGEST 

national COVERAGE 

Only $3.50 per year per area. Broaden your selection I 
I of the item you wish to buy and find out what yours | 
I should bring in the national market. I 

[ INFORMATION FRESH MONTHLY 

| Check Areas Desired: 

. O Northwest Q North central Q Northeast 

□ Southwest □ South central [”] Southeast 1 

‘ Then Mail Check or Money Order ta: j 

I MECHANICAL DIGEST 

I 135! W. BROAD ST. , 

| COLUMBUS, OHIO 43222 

(614) 224-4383 1 

listings of Sports, antique & custom ears, motor- I 
| cycles, aviation snowmobiles, etc. 1 

212 



WISH THE WORLD PEACE 

(Continued from page 210 J 

end of the remaining lands so the switch 
buttons will ride up on them without 
catching. 

If you leave the lathe faceplate attached 
to the back of the disc, you'll have a 
handy way of holding the disc in the jaws 
of a vise while working on it. I sprayed 
the completed disc with silicone lubricant 
to make the switch buttons ride easily 
over the lands. 

Use your full-size template to spot holes 
in the switch panel for the five refriger- 
ator-door switches. It’s important that the 
switch buttons be centered on each row 
of lands, and that the holes be drilled at 
the very points indicated so the lights 
turn on and off in the proper split-second 
sequence. 

Since it doesn't require much pressure 
on the switch buttons to break contact, 
the switches are adjusted to bear the 
minimum against the lands on the disc. 
Switch adjustment is made by advancing 



YOU CAN BUY THE TIMING DISC 

If the timing disc is too difficult to 
make, you can buy it precision cast in 
aluminum, ready to fit the motor shaft, 
for $6.95 postpaid from Honacast. Inc., 
400 Walnut St., Yonkers. N.Y. 10701. 
tt also sells the 1-rpm motor, the five 
switches and 2-in, hub for the wood disc 
as a kit for $19.95 postpaid. 



the disc on the motor shaft rather than 
the switches. Here the inside nut on each 
switch is turned on as far as it will go so 
all switches will bo mounted the same 
distance from the face of the disc. 

When you’re ready to wire the lamps to 
their switches, you’ll have to label each 
wire as it’s fished through the hole in 
the bottom of the light box so it will 
join with the right switch. Notice in the 
wiring diagram that one side of all 
switches is connected with a single wire. 

If solder less connectors are used to join 
the switch wires and lamp wires, removal 
of the timer from the display will be sim- 
plified. 

Two flat stakes, plus a brace in the 
back, are used to anchor the display. The 
stakes (cut from 1x4) are spaced so the 
display rests between them and are 
attached to the ends with a couple of 
screws. 

Editor’s note: If you plan to use the 
cast-aluminum timing disc offered above, 
follow dimension B (1% in. instead of 
2% in,) when making the stand. * * * 

POPULAR MECHANICS 



